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BUNGLING CHEHISTS. 

An item from Ithaca, N. Y., has recently appeared in 
the daily press of this city to the following effect : 

In the course of conversation at Cornell University 
Saturday, October 13, Edward Atkinson, the Boston 
economist, stated that a New England genius has re- 
cently discovered a cheap method of dissolving zinc by 
combining it with hydrogen and producing a solution 
called zinc water. This liquid, if applied to certain 
woods, notably whitewood, makes it absolutely fire- 
proof, at a low cost. Mr. Atkinson regards this discov- 
ery one of the most important of the age, and one that 
will surely revolutionize fire insurance, as well as im- 
mensely decrease the loss by fire. The invention is 
kept secyet for the present. Only one foreigner — Sir 
Lyon Playfair, the English scientist— knows of it. He 
corroborates all that is claimed for the invention, and 
says that the inventor is a bungling chemist, but that 
he has a faculty of blundering iuto the choicest secrets 
in Nature's laboratory. As soon as patents are perfect- 
ed and capital interested, zinc water will become an 
article of commerce. 

If this is true, the above discovery would confer 
a great benefit — the protection of wood from fire. 
Independent of this, the remarks about a bungling 
chemist blundering into Nature's choicest secrets are 
worthy of notice. The chemist who possesses this fac- 
ulty may well afford to be called bungling. The great 
discoveries of experimental philosophers were not de- 
ductive — inductive work or feeling in the dark has de- 
veloped the natural sciences ; and the investigators of 
Nature's laws in the atomic realm, the domain of chem- 
istry, have not yet passed the blundering stage. When 
the deductive methods that led to the failures of old 
can safely be indulged in, then only can the chemist 
give up blundering into discoveries. At present such 
is his dearest hope. 
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ELECTBIC SUBWAY EXPLOSIONS. 

The people of New York having in due course of 
time reached the conclusion that the network of over- 
head telegraph, telephone, and electric light wires were 
in the nature of a nuisance, have for the last two years 
been endeavoring to put them underground. Already 
many miles of conduit have been laid, hundreds of 
miles of wire have been placed in them, and thesystein 
is known as the electric subways. In general terms 
they consist of a conduit of asphalt cr other concrete 
laid along the sides of the streets, four to six feet under 
the surface. In section, the conduit would appear a 
solid block, perforated with a number of circular open- 
ings about three inches in diameter, for the introduc- 
tion of cables. These openings are continuous for the 
length of a section of the subway. It represents a 
collection of pipes or tubes. Each tube receives a 
cable containing a number of wires, so that the total 
accommodation afforded by a conduit with thirty or 
fifty openings is very great. At each intersection of 
streets a manhole is constructed, which marks the end 
of the abutting sections. This is a square pit about 
five feet square and six feet deep, built of masonry and 
provided with double iron covers. The conduits lead 
into this. It is practically impossible to keep the sys- 
tem, including the many miles of conduit and the 
numerous manholes, perfectly tight. If there is a leak 
in the gas mains near the conduit, some of the gas is 
apt to find its way into the manhole directly, or into 
the conduit openings and through them to the man- 
hole. 

It will be understood that as the conduits open into 
thesides of the manholes, the cables and wires extend 
across them, as they leave one section and enter the 
next. 

It yet remains to be seen whether the subways attain 
the solution of the problem of disposing of the over- 
head wires. Within a few days the Western Union Tele- 
graph Co. has complained that a series of downtown 
wires, 400 in number, have been ruined by overheat- 
ing. The steam pipes of the steam heating company 
in some way had heated the conduit nearly up to the 
temperature of boiling water, and the insulation of 
the telegraph lines was destroyed. Other companies 
made similar complaints. The matter is to be investi- 
gated. 

Unfortunately, it also appears that they can be a 
source of injury to life and property. An explosion 
occurred on the morning of October 12 in this city, on 
Broadway near the Bowling Green, which emphasizes 
a danger to which we are exposed, due to them. A 
heavy thunderstorm, in which the display of light- 
ning was remarkably vivid, was in progress. The 
usual electrical disturbances were observed in the tele- 
graph and telephone offices. A number of persons 
standing in the shelter of the Field building, No. 1 
Broadway, witnessed a more remarkable manifesta- 
tion. They had just heard a violent thunder clap 
when a second report, almost simultaneous with it, oc- 
curred. It came from the opposite side of the Bowling 
Green. The iron cover of the subway manhole situ- 
ated there was blown into the air, and the street pave 
ment was disturbed over an area twenty feet square. 
A flame, four feet in height, was observed to shoot up- 
ward from the place at the same instant. 



It is said that there is doubt about the cause of the 
occurrence, but there is little room for surmise. Gas 
from a leaky main had in all probability found its 
way into the manhole. As all residents of the city 
know by experience, the soil is saturated with gas, 
and every joint in the mains contributes some quota 
of the ever-present gas. The lighting either caused 
sparking among the metal work and cables in the 
manhole or directly inflamed the gas, and the explo- 
sion as detailed was the result. 

When the steam supply companies began operations 
in this city, they experienced much trouble from the 
presence of gas in their manholes. These structures 
were similar to those of the subway companies. Even- 
tually they were obliged to provide them with venti- 
lating covers, when the trouble ceased. 

The subway constructors will probably be forced to 
adopt some efficient method of dealing with this 
problem. Perfectly free ventilation of the manholes 
would involve the admission of water, something 
the companies owning the cables might protest 
against. But the wires where they cross the manholes 
could readily receive some special protection. It ap- 
pears pretty clear from the accident which we have 
described that the subways as at present constructed 
are a distinct source of danger. Where gas accumu- 
lates, especially when mixed with air in the explosive 
proportion, a minute electric spark will light it, and 
cause a detonation. This principle has been utilized 
in electric gas lighting; apparently it has here been the 
actuating cause of a serious explosion. 



POSITION 07 THE PLANETS IN N0VEHBEB. 

NEPTUNE 

is morning star until the 22d, when he becomes evening 
star. He stands first on the planetary record of the 
month, for an event occurs in his history that brings 
him to his nearest point to the earth. This event is 
his opposition with the sun on the 22d, at 1 h. P. M. 
The earth is then between the sun and Neptune. If 
discoveries are made concerning this far-away planet, 
they will probably be made when he is in opposition. 
Neptune rises on the 1st at 5 h. 57 in. P. M. On the 
30th, he sets at 6 h. 19 in. A. M. His diameter on the 
1st is 2". 6, and he is in the constellation Taurus. 

SATURN 

is morning star. He reaches his quadrature on the 
western side of the sun on the 11th at 6 h. P. M. He 
then rises before midnight, and may be found in the 
northeast, a star of the color of pale gold, shining 
with a serene light. Saturn rises on the 1st at 11 h. 
37 m. P. M. On the 30th, he rises at 9 h. 38 m. P. M. 
His diameter on the 1st is 16". 8, and he is in the con- 
stellation Leo. 

MERCURY 

is morning star. He reaches his greatest elongation or 
most distant point from the sun on the west on the 
17th, and will then be visible to the naked eye as morn- 
ing star, about 8° north of the sunrise point, rising 
about an hour and a half before the sun. Mercury 
rises on the 1st at 6 h. 16 m. A. M. On the 30th, he 
rises at 5 h. 53 m. A. M. His diameter on the 1st is 
9". 6, and he is in the constellation Virgo. 

VENUS 

is evening star, and is fair to see as she approaches the 
earth, traveling eastward from the sun. The observer 
will recognize her at a glance in the southwest soon 
after sunset, about 8° south of the sunset point. She 
sets on the 1st about an hour and a quarter later than 
the sun, and on the 30th about two hours and a 
quarter later than the sun. An interesting event 
marks her progress. She is in conjunction with 
Jupiter on the 1st at 4 h. 18 in. P. M., being 1° 27' 
south. Both planets make a brilliant appearance in 
the constellation Scorpio, which is increased by the 
bright stars in the vicinity. Venus sets on the 1st at 
6 h. 11 in. P. M. On the 30th, she sets at 6 h. 45 in.. P. 
M. Her diameter on the 1st is 12". 2, and she is in the 
constellation Scorpio. 

JUPITER 

is evening star. As has already been referred to, he, 
moving westward toward the sun, meets Venus moving 
eastward from the sun, and the two brightest planets 
in the system are seen side by side. Jupiter sets on 
the 1st at 6 h. 19 in. P. M. On the 30th. he sets at 4 h. 
49 m. P. M. His diameter on the 1st is 30".6, and he is 
in the constellation Scorpio. 

MARS 
is evening star, and is moving eastward or retrograding. 
His lessening size will soon make it difficult to follow 
the course of the ruddy planet. Mars sets on the 1st 
at 8 h. 3 in. P. M. On the 30th, he sets at 7 h. 59 m. 
P. M. His diameter on the 1st is 6". 2, and he is in the 
constellation Sagittarius. 

URANUS 
is morning star. He rises on the 1st at 4 h. 44 m. A. 
M. On the 30th, he rises at 2 h. 58 m. A. M. His dia- 
meter on the 1st is 3". 4, and he is in the constellation 
Virgo. 

Venus, Jupiter, Mars, and Neptune are evening stars 
at the close of the month. Saturn, Mercury, and 
Uranus are morning stars. 
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Trade Apprenticeship for Boys. 

A basis for criticism of the conditions of modern life 
is found in the unwillingness of young men to learn 
trades. Some element of social degradation seems to 
be found in the use of the hands ; pure brain work is 
the coveted goal of the many. 

It is pleasing to note that this prejudice meets with 
enlightened opposition. For generations past the sons 
of the German emperors have learned some mechani- 
cal trade. In the library of the late Emperor William 
at Potsdam, visitors are shown a chair made by him 
when a youth, for his father. 

The sons of John Bright, the famous English parlia- 
mentarian, set a good example to the rising generation. 
Their training is thus set forth by the Christian at 
Work : 

"Philip Bright, desiring to become a first class ma- 
chinist, served a regular course in Petrie's iron foundry, 
to which he carried his breakfast-can like other plain 
■workmen, and in which he put himself on a par with 
other honest hands, acting as naturally as if he were 
one of them himself. His brothers — Leathern, now a 
member of Parliament, and John Albert — were put 
through the drills at the mills on the principle that 
they too must undergo their share of work like other 
people. Such an example of common sense and demo- 
cratic equality is in the highest degree commendable. 
The great problem of the future will be to unite edu- 
cation and manual labor. Many persons seem to 
imagine that they are forever inconsistent and antago- 
nistic, and that, therefore, the public schools are 
training young men to live by their wits rather than 
by useful and productive trades. Whether the head 
and the hand can be cultivated at the same time, and 
in a happy proportion, remains to be seen. John 
Bright's sons would by their example indicate that 
they can, but then they are capitalists as well as la- 
borers." 

Another instance within the experience of the writer 
will serve to still further point the moral. Over twenty 
years ago, very early one morning, he met aboy of 17 or 
18 years of age hurrying through the street, dinner pail 
in hand, accoutered as a workman. He was recognized 
as the son of an acquaintance. Curious to know what 
brought him out in such guise at so early an hour, 
the writer stopped him, and inquired whither he was 
bound. The boy assumed a look of manly pride as he 
announced that he was going to work at the Morgan 
Iron Works as a regular apprentice. The foreman, he 
added, was very exacting with the apprentices and re- 
quired them to begin their work on time with the 
journeymen. The father, who had sent the young man 
to take his place among the three or four hundred ap- 
prentices employed at the once famous works, acted 
with wisdom which was proved by the course of 
events. He is now connected with one of the most influ- 
ential and successful daily papers of this country. The 
son today is in full charge of the mechanical depart- 
ment of the business, and is qualified by his training 
at the old Morgan works not only to take charge of 
the complicated machinery of the modern press room, 
but also to pass an enlightened judgment on improve- 
ments in the art, and has himself invented a number of 
valuable improvements in the printing press. He can- 
not regret his long days of apprenticeship, and it is not 
too much to say that it is they which have won for him 
his truly honorable and useful position, one which the 
constant sense of usefulness and competence must 
make doubly dear to him. 

Tbe Proposed Court of Patent Appeals. 

An interesting speech was lately made in the House 
of Representatives by the Hon. George E. Seney, of 
Ohio, in which some of the objections to the establish- 
ment of the new court were ably presented. We quote 
as follows : 

The pending bill provides for an appeal from the 
Commissioner of Patents to the court of patent appeals 
in a multitude of cases. In other words, the bill au- 
thorizes an appeal to the court of patent appeals from 
nearly every decision the Commissioner of Patents is 
required to make, and in addition to this it authorizes 
a further appeal in the same cases to the Supreme 
Court of the United States. 

It is true that upon the right of appeal to the Su- 
preme Court two limitations are imposed. The first 
one is that in the case sought to be appealed the 
amount involved shall be $100,000 or more, exclusive of 
costs. To what extent, if any, this limitation upon the 
right of appeal will keep patent causes out of the Su- 
preme Court need not now be discussed. If the juris- 
diction of the Supreme Court is to depend upon the 
fact whether |100,000 or a less sum is involved in a given 
case, by whom is this fact to be ascertained, and if by 
the Supreme Court, how much more of its time would 
be required to hear and determine the case upon its 
merits t Under the second limitation an appeal is au- 
thorized when the Supreme Court deems the questions 
involved to be sufficiently important, or doubtful, to 
justify an appeal. 

The provisions of this bill make it possible for parties 
to get into the Supreme Court with their patent cases 
and to have them heard upon the question as to their 



right to appeal them, if not upon their merits. In 
what respect, then, will the Supreme Court be relieved 
in patent causes if this bill be made a law ? 

The court of patent appeals is to have appellate 
jurisdiction from the circuit courts of the United States 
and from the Supreme Court of the District of Colum- 
bia in all cases touching patents, copyrights, trade 
marks, and labels, without regard to the sum involved 
in the controversy, and from the judgment of the 
court of patent appeals an appeal may be taken to the 
Supreme Court of the United States, subject to the two 
limitations mentioned but a moment ago. 

It is not unreasonable to assume that in case 
the court of patent appeals be established, all the 
causes involving important or doubtful questions, and 
all of the causes- involving interests of the value of 
$100,000, will find aplace upon the Supreme Court doc- 
ket, and those of a different character will be on the 
same docket for hearings as to the right of appeal. In- 
stead of relieving the Supreme Court by reducing the 
number of cases upon its docket, this bill, in case it be- 
comes a law, will, according to my understanding of 
its provisions, increase the labors of that court. . . . 
The patent appeals court, if established, ought to be 
so composed that its decisions reviewing the decisions 
of a high tribunal like the circuit court would be, by 
reason of the ability and learning of its judges, accept- 
able to patent litigants, if not in all, then in much the 
larger number of cases. This would make the patent 
appeals court, to a very considerable extent, a court of 
last resort, and therefore the' appellate jurisdiction of 
.the Supreme Court could be confined to a few excep- 
tional cases. 

But to add one more to the present number of our 
Federal courts seemingly for no other purpose than to 
give a certain class of litigants one more chance would 
be very unwise. 

More than two trials of the cause upon the facts and 
the law — the first in the original jurisdiction and the 
second in the appellate jurisdiction — are not allowed 
under the judicial system in force in the States, 
and hitherto in the United States, but patent right 
men, by the pending bill, ask for three trials in their 
cases, and to insure three trials they insist that two 
courts shall be created for their exclusive use. They 
would have us make a court out of a subdivision of the 
Department of the Interior and confer upon the com- 
missioner in charge the powers of a court and a judge. 
And for their second court they insist we shall establish 
a court of patent appeals. 

The bill, it will be observed, divides patent right con- 
troversies into two classes. Of those touching patents, 
copyrights, trade marks, and labels, the circuit courts 
are to have original jurisdiction, the court of patent 
appeals appellate jurisdiction, and the Supreme Court 
appellate jurisdiction, or, in other words, three trials 
are to be had in such patent causes, one in each of these 
three courts. Of the other class, original jurisdiction 
is in the Commissioner of Patents, acting as a court and 
judge; after him in the court of patent appeals, and 
after it, in the Supreme Court, or, in other words, a 
trial before the Commissioner, and afterward two more 
trials, one in the patent appeal courts and another in 
the Supreme Court of the United States. 

The bill gives to this court a place in our judicialsys- 
tem above the United States circuit courts. The judg- 
ments of the circuit courts in patent cases are to be re- 
viewed by the court of patent appeals, and this makes 
the circuit court the inferior tribunal. If a court lower 
than the Supreme Court and higher than the circuit 
court— an intermediate court, if you please — be essen- 
tial in our judicial system, its jurisdiction ought not to 
be limited to the trial of patent causes. The jurisdic- 
tion of such a tribunal ought to extend to all causes in 
which the Supreme Court has appellate jurisdiction 
under existing laws. 

And then, again, a court whose time is to be largely 
employed in reviewing the opinions of the Commis- 
sioner of Patents ought not to stand in our judicial sys- 
tem next in rank to the Supreme Court of the United 
States. 

The bill provides that the court of patent appeals 
shall hold its sessions at the seat of government, and 
because of this its jurisdiction would extend into and 
over every State and Territory of the United States. 
Established in Washington, this court would be invest- 
ed with power to bring before it, from all parts of this 
vast country, those of our countrymen who may have 
contentions under our patent laws. The jurisdiction 
of this court is to be wholly appellate, and whether it 
be from the rulings of the Commissioner of Patents or 
from the judgments of the circuit courts of the United 
States, it is to be exercised at Washington, and at no 
other place. Whatever may be thought of the other 
objections we have urged to this bill, the one now be- 
fore us presents the question as to whether it is best to 
center at the Federal capital more of the judicial power 
of the government or diffuse it throughout the States. 
Against all legislation which tends to centralize the 
power of the government, whether executive, legisla- 
tive, or judicial, the representatives of the people ought 
to take a resolute stand. 
The Constitution 



United States in one Supreme Court, and in such other 
inferior courts as the Congress may from time to time 
ordain and establish. While it is eminently proper 
that the Supreme Court should hold its sessions at the 
seat of the general government, it is equally proper 
that the courts established by the Congress should hold 
their sessions nearer to the homes of the people. , . . 
This bill, in proposing to establish another court at 
Washington, with a jurisdiction coextensive with our 
territorial area, antagonizes the better interests of the 
people, and for this reason, if for none other, it ought 
not to become a law. The present laws which give to 
the circuit courts original and to the Supreme Court 
appellate jurisdiction in patent controversies need no 
change, and of the changes suggested, that of creating 
another court and putting it between these two high 
tribunals, to review the one and then be reviewed by 
the other in patent causes, to my mind is utterly desti- 
tute of merit. 



Under Ground Four Miles to tbe Tbeater. 

In some countries it would seem strange for a party 
going to see a theatrical entertainment to make a dive 
into Mother Earth, travel four miles under the moun- 
tains, and then dart up to the surface within a stone's 
throw of the ticket office ; but it is after such a fashion 
that some of our people go to their regular dose of 
drama, comedy, and tragedy. 

Recently a party of ladies and gentlemen of the 
town of Sutro, who wished to see "The Two Johns" 
at the opera house, took the subterranean cut. Start- 
ing at the mouth of the Sutro tunnel, at their own 
doors, they came up the tunnel to the C. & C. shaft, a 
distance of a little over four miles. Dismounting from 
the cars, they then boarded the cages in the shaft and 
were shot upward to the surface, a vertical distance of 
1,640 feet. 

This way of going to the theater is as much fun for 
our ladies as going to a picnic. It is really a pleasure, 
but until a lady has become somewhat accustomed to 
life in the mines, it requires a little nerve. It is fine and 
cool the whole four miles under ground. The cars will 
not soil even the most delicate dresses of silk and satin, 
therefore there is no trouble of changing clothing. In 
her room at the mouth of the tunnel a lady may stand 
before her mirror and give the finishing touch to flower 
or feather, and in just such shape as she turns from her 
glass she is shot up to the surface in this city, ready to 
take her seat in the box in the opera house. — Virginia 
City Enterprise. 

Utilization of Old Tins. 

A number of people recently gathered at the Colum- 
bia Rolling Mill, Fourteenth Street and Jersey Avenue, 
Jersey City, at the formal opening of the mill. The 
industry is a novel one, being the manufacture of 
taggers' iron from old tin cans and other waste sheet 
metal. This iron has heretofore been manufactured 
almost exclusively in Europe, and the Columbia Roll- 
ing Mill Company is the only American company which 
turns out the product in large quantities. The process 
is simple. The tin cans are first heated in an oven 
raised to a temperature of about 1,000°, which melts off 
the tin and lead. The sheet iron which remains is 
passed, first, under rubber-coated rollers, and then 
chilled iron rollers, which leaves the sheet smooth and 
flat. After annealing and trimming, they are ready 
for shipment. The tin and lead which is melted from 
the cans is run into bars, and is also placed upon the 
market. All the raw material used is waste, but the 
sheet iron turned out is said to be of good quality. It 
is used for buttons, tags, and objects of a like nature. 
The materfal used costing little, and the demand for 
taggers' iron being considerable, it is thought that this 
Is a good opportunity to build up another American 
industry. 



Recovery of a Long Lost Tapestry. 

" When Maguerite of France was married to Victor 
Amadeus of Savoy, she took with hex to Italy twenty 
pieces of the very finest Gobelins tapestry, illustrating 
c?assical legends,'' says London Truth. "This unique 
tapestry, wnich was of immense value, disappeared 
mysteriously when Napoleon invaded Italy, for it had 
been hidden away in case the French might think 
proper to carry it off, which they would certainly have 
done. It had been so carefully concealed that, after 
some years, when calm was restored, it was found im- 
possible to discover it, and the two officials who had put 
it away were both dead. The tapestry had been almost 
forgotten till aoout a month ago, when the Marquis 
Villamarina, the master of the royal household, was 
making a thorough investigation of the palace at 
Turin from roof to cellar, and behindsome huge chests 
in a storeroom in the highest story he found a secret 
chamber, in which was concealed the long lost tapestry, 
and it had been very little iniured by its hundred 
years of hiding. King Humbert has ordered that the 
tapestry is to be carefully repaired and creansed, after 
which it is to be sent to Rome and hung in the Quirinal 



in the apartments which the Emperor William is to 
vests the judicial power of the occupy during his visit next month." 
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A SIMPLE HOUSEHOLD FREEZES. 
An improved freezer, specially adapted for making 
ice in small quantities for household use, or for cooling 
bottles of wine or other substances, is illustrated here- 
with, and has been patented by Mr. Theodore L. Delpy, 
of Paris, France. It consists of a receptacle adapted to 
hold a freezing liquid, and having double walls filled 

with a non-con- 
ducting material, 
an upwardly pro- 
jecting pin in the 
bottom of the re- 
ceptacle being fit- 
ted with a sleeve 
secured to a verti- 
cal shaft, the up- 
per end of which 
passes through a 
suitable bearing 
in the cover. The 
outer end of the 
shaft has a hand 
wheel, and from 
the sleeve at its 
bottom extend 
radial arms pro- 
vided with up- 
right T-shaped 
beaters. Central- 
ly in the recepta- 
cle is held a ves- 
sel, preferably star- 
shaped in cross 
section, the vessel being supported by L-shaped arms 
resting on the top edge of the receptacle. In the cen- 
tral vessel is held a tube, through which passes the 
sleeve and vertical shaft, so that the latter can revolve 
without revolving the vessel. The outer receptacle be- 
ing supplied with a proper quantity of any suitable 
freezing liquid, such as sulphate of soda and hydro- 
chloric acid, or other mixture, and the inner vessel 
holding the water or other liquid to be frozen, the ope- 
rator turns the hand wheel, whereby the freezing mix- 
ture is agitated by the beaters and exerts its freezing 
power on the inner vessel. 

For further information relative to this invention 
address Mr. L. Dermigny, No. 126 West 25th Street, 
New York City. 




DELPY'S FREEZER. 



AN IMPROVED MASON'S FLOAT. 
A mason's float and handle so made that they can be 
easily and quickiy put together and taken apart, the 




KAUTZ'S MASON'S FLOAT. 

blade being held firmly by the handle without the use 
of nails, is illustrated herewith, and has been patented 
by Mr. George Kautz, of No. 236 Central Avenue, 
Albany, N. Y. A central longitudinal ridge is formed 
on the blade of the float. To each end of the handle 
a cap is rigidly secured by a screw, each cap having 
two foot lugs on one side, as shown in Fig. 1, and on 
the other side a screw or pin for pivotally connecting 
a cam lever to the cap. There is a space between each 
cam and the lugs, forming a recess for the reception of 
the longitudinal ridge formed on the blade of the float, 




the latter being lirmly secured to the handle by turn- 
ing the levers to the position shown in Fig. 2. The 
arrangement of the parts prevents any strain on the 
blade of the float, which is thereby prevented from 
warping, and may be used until worn out, when the 
handle may be used on another float of similar con- 
struction. 



BTOCAWS WEATHER STRIP. 



Alaska. 

Governor Swineford, in his report, states that the 
coast line of Alaska, 18,211 miles, is nearly twice the 
combined Atlantic and Pacific coast lines of the United 
States. The market value of the Alaska fisheries for 
last year is estimated at $3,000,000. A thousand sal 
mon, averaging ten pounds each, have been taken in 
Sitka Bay in a single haul. The seal fisheries yield to 
the government $317,500 annually, or enough to pay 
4 per cent on the amount paid Russia for the country. 
A single island is said to be practically a mountain of 
ore, and to contain mineral wealth enough to pay off 
the whole of our national debt. 

The fish commission steamer Albatross sailed into 
Puget Sound early last month, after an interesting 
cruise in Alaskan waters. Deep-sea soundings were 
made to verify those made by Commodore Belknap in 
the Tuscarora while locating a line for a Japanese 
cable in 1874. Capt. Tanner found even greater depths 
in short distances than the Belknap soundings. At 
one point 3,800 fathoms was reported. In three miles 
the ocean bottom was found to sink from 40 to 1,100 
fathoms, and in twenty miles at another point from 
500 to 2,100 fathoms, the ocean cahon being long and. 
deep. Several new varieties of fish were brought to 
the surface by trawls and by hook and line from these 
ocean depths. One had a head like a shark, with 
large teeth, but a body like an eel or a snake, tapering 
to a point as fine as a knitting needle. Some fine 
specimens of shrimps were secured at points near the 
coast. A quantity of fine clams, which are used for 
bait by fishermen, were planted in a small inlet west 
of Oonalaska. From this port the Albatross sailed 
back east of the Aleutian Island group and down 
toward Kodiak. Soundings and dredgings were made 
all along, and the 100 fathom curve located. Great 
numbers of codfish were secured. The waters in that 
region are filled with cod, those at a distance from the 
coast being much the best. Some investigation of 
Puget Sound fish will, it is understood, be made by 
the Albatross, and then the plan is to pass the winter 
months off the Santa Barbara Islands and the coast of 
Lower California. 



AN IMPROVED WEATHER STRIP. 
A weatherstrip especially designed to prevent draught 
all around a door is illustrated herewith, and has been 
patented by Mr. Franklin P. Burcaw, of Hazleton, Pa. 
The door is provided at the bottom with a fixed 
moulding, A, having a groove in its bottom, in which 
fits a corresponding strip, B, hinged in a recess in the 
inner edge of the moulding, a fibrous or leather strip 
being secured to the approaching edges, A and B, to 
close the air space between the hinges. A spring, K, is 
secured at one end of the door, projecting downward 
at its free end, and adapted to hold the strip, B, in the 
bottom of the moulding, A; but when the door is 
closed, an arm of this spring strikes against the lug, F, 
pressing the spring toward the door, so that the strip, 
B, swings downward until it rests on the bottom of the 
door casing, preventing any draught from entering the 
door. Two strips of moulding, C and D, are used on 
the edge of the door and on the casing, a central offset 
or tongue of one strip fitting snugly into a correspond- 
ingly shaped groove in the other strip. A metallic 
V-shaped strip is secured by its flange to the door 
casing near the lock, a corresponding strip secured to 
the door fitting thereto, these strips forming a con- 
tinuation of the mouldings, C and D. The side and 
top draughts are thus prevented by the mouldings of 
the casing fitting into the corresponding^iuouldings on 
the door, and when the door is closed, the bottom 
draught is prevented by the hinged strip, B. 



AN IMPROVED RAILROAD TIE. 
A metallic railroad tie, recessed near its ends to re- 
ceive the base portions of the rails, together with lock- 
ing blocks or keys to hold the rails both sidewise and 
downward to their places, is illustrated herewith, and 
has been patented by Mr. Israel G. Howell, of Hope- 
well, N. J. In addition to the central transverse recess 
in each end of the tie, to receive the base portion of 
the rail, there is a further extension of such recess to 
be filled by a locking wedge or block on each side of 
the rail, this locking wedge being entered within an 
overlapping lip at each end of the main recess. These 
locking blocks bear upon or over the lower flanges of 
the rails and up against their webs. To prevent the 
locking blocks from working loose, saddles are fitted 
over them, lying in grooves in the upper faces of the 
blocks, the saddles being held in place by pins passed 
through the ties, as shown in the sectional view. With 
this tie the rails can be readily taken up and replaced, 
and independent chairs may be dispensed with. 



AN IMPROVED BINDER. 
A- binder for temporarily holding a number of sheets 
of paper in the form of a pad is illustrated herewith, 
and lias been patented by Mr. Asa K. Owen, of Lake 
Geneva, Wis. A shallow box forms the body of the 
binder, a ledge projecting inwardly over one end of the 
box, and right-angled plates attached to the box pro- 
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OWEN'S BINDER. 



jecting inwardly over its other end. To the inner sur- 
face of a smooth-faced support fitting within the box, 
and adapted to move freely up and down, two bow 
springs are attached, which rest upon the bottom of 
the box and press the support upward. To the under 
surface of the support, at one end, is attached a finger 
piece, which extends through a semicircular notch in 
the end of the box. The sheets of paper are placed 
between the ledge and the support at one end of the 
box, by simply pressing down upon the support, the 
springs clamping the paper in position, after which 
the opposite end is depressed and the other end of the 
paper similarly placed. Depressing the lower end of 
the support by means of the finger piece facilitates 
the removal of the sheets of paper as desired. 

■»<«>«. 

AN IMPROVED BAKE PAN. 
A pan for use in baking, in the use of which the 




BICKNELL'S BAKE PAN. 

article to be cooked will be suitably supported on a 
rack and practically inclosed by water, is illustrated 
herewith, and has been patented by Miss Bettie H. 
Bicknell, of Loudon, Tenn. In a shallow pan, as 
shown in Fig. 2, is placed a wire or other suitable iron 
frame, held up sufficiently to allow the bottom of the 
pan to be covered with water. The cover is shown in 
Fig. 3, being formed of a deep inverted pan or box. 
tapered toward its upper end, and with an open top, 
forming a large water space, as shown in section in 
Fig. 1. This invention is designed to obviate the 
necessity of boiling meats or fowls before baking them, 
thus shortening the process of cooking and fully re- 
taining the juices and flavors of the articles cooked. 




HOWELL'S RAILROAD TIE. 
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TEE LEBEL GUN. 

The French Minister of War has just published a 
description of the Lebel gun. This publication, 
designed for the instruction of the troops, has caused a 
certain amount of feeling among the public here and 
there, and some of the newspapers have denounced, as 
a grave fault, what they style a divulgation of the 
secrets of the national defense. The fact is that a 
wrong has been done to a legend only. The new gun 
of our infantry is in every respect an excellent weapon, 
but there is nothing mysterious about its mechanism, 
nor even anything new, for it is simply a modification 
of the Gras repeating rifle of the model of 1885, which, 
in turn, is derived from the Kropatschek system used 
in the French navy ever since 1878. The essential 
modification is that of the caliber, which has been re- 
duced from 0'4 to 0'3 inch, thus permitting of a great 
diminution in the weight of the ammunition, and of 
obtaining, at the same time, much greater range and 
precision through the use of the new powder. We may 
mention, too, the better distribution of the resistance 
to the recoil, which is exerted symmetrically upon two 
bolts, instead of, as formerly, upon the re-enforce of the 
breech lever, that is to say, on one side. 

As for the principle of the system, we may remark, 
by comparison, an analogy of the Lebel gun with the 



will from one shot per two minutes up to six hundred 
shots per minute, but it requires at least two men to 
manage them. If, as seems probable that it will, it 
becomes possible to render them thoroughly portable, 
it will prove the signal of a new evolution in the equip- 
ment of armies. — IS Illustration. 



An English View of English Snip* and Guns. 

A correspondent of Engineering, "Gunner," says: 
" Our ships are now showing their points — some won't 
steer, others won't go astern, and the Northampton 
has narrowly escaped being rammed by theBenbow as 
the Sandfly did of diving to the bottom. As to our 
guns — which we were told in 1884 were to be made in a 
manner superior to those of other nations — there have 
been since then a succession of failures. This is not 
surprising, when we observe their great length, insuf- 
ficient rigidity, and the enormous strain thrown upon 
them by driving banded projectiles through a bore of 
considerably smaller diameter than the copper bands 
upon these missiles. Surely it is not necessary to make 
the gun do the work of the lathe, and instead of the 
small strain of rotating the projectile to add the burst- 
ing strain caused by rifling the missile, and then rotate 
it by the heels, leaving the front free to split the inner 
tube or knock the muzzles off the guns, as in Active, 



vessel, and stern tubes and brackets fitted, and the 
arrangement of engine keelsons, bulkheads, coal bunk- 
ers, etc., have been modified to suit the new machinery. 
This consists of two sets of triple expansion engines 
having cylinders 16J^ in., 26 in., and 41 in. in diameter, 
with a stroke of 2 ft. 6 in., and working at 150 lb. pres- 
sure, steam being provided by two double-ended cylin- 
drical steel boilers, each set of engines driving its own 
propeller. The results of the alteration are strikingly 
worthy of attention, and may be summed up as follows : 
The carrying power of the vessel has been increased by 
about 190 tons, large additional deck space for cattle 
gained, while the net register tonnage has been re- 
duced by 247 tons. The speed has been considerably 
increased, and the consumption of fuel will be reduced 
by 60 per cent. This small consumption has been suc- 
cessfully maintained over a period of more than six 
months by the Olga, built last year by Messrs. Laird 
Brothers, and fitted with similar engines. 



Japanese Coal mining. 

The principal coal mines in Japan are situated on the 
island of Takashima, outside the harbor of Nagasaki. 
They form one of the principal centers of coal supply 
in the East, and have now been worked by a lessee of 
the government's with all the more recent and im- 




THE LEBEL GUN. 



German repeating rifle of Mauser. In both weapons, 
the magazine consists of a tube contiguous to the 
barrel, in which the cartridges are placed end to end. 
A spiral spring pushes these to the rear into a trough, 
A, which, in rising, causes them to pass from the 
magazine into the breech end, when the movable 
breech is set in motion. When the trough, A, rises, a 
catch, G, projects behind the last cartridge remaining 
in the magazine. Finally, a lever, L, terminating in a 
button, serves to stop the action of the repetition 
mechanism. When this lever is shoved forward, the 
trough remains raised, and the weapon then operates 
like a shotgun into which the cartridges are introduced 
into the breech end by nand. The closing and percus- 
sion mechanism is that of the Gras gun. 

Without its bayonet, the new gun is4J4 ft. in length, 
and weighs 9 lb. when empty. All its details have 
been elaborated by a special commission, whose labors 
have provided us with a fire-arm which. has no equal 
among any of the military powers. 

This is the whole truth. It is well enough for us to 
have a feeling of satisfaction and confidence, but the 
fact must not be overlooked that the art of war is 
making continuous progress, and that new improve- 
ments are soon to be looked for. Inventors are already 
occupying themselves with the idea of utilizing the 
force of recoil, so that the gun shall, of itself, reload 
and shoot. We shall thus obtain a genuine " ball 
pump," which the marksman will only have to point, 
just as one directs the nozzle of a fire hose. There are 
already mitrailleuses constructed upon this principle, 
the firing of which, entirely automatic, is regulated at 



etc." The Admiralty Gazette calls attention to the 
fact that the Armstrong guns, some of which are now 
obsolete, cost England nearly twelve and a half million 
dollars (£2,500,000) before their defects were recognized. 
Of guns and rifling it says : " We have no more favor- 
able experience than that afforded by split tubes, muz- 
zles blown off in proof or on service, and half a dozen 
minor defects. Yet we go on spending money as if 
every disputed question had been set at rest and solved 
for all reasonable time." 



Conversion of a Paddle Steamer Into a Screw. 

The London and Northwestern Railway Company, 
some months since, placed their paddle wheel steamer 
Duchess of Sutherland (built in 1869) in the hands of 
Messrs. Laird Brothers for conversion into a twin screw 
steamer, with the expectation that her efficiency for 
their cross-channel cattle trade would be improved, 
and that considerable gain in economy would result 
from the introduction of more modern machinery. 
The work has now been completed, and the vessel 
lately made a trial outside the port, attaining, says 
Engineering, a speed of 14}£ knots, the engines devel- 
oping 1,400 horse power. The alteration effected may 
be briefly described as follows : The old machinery, 
paddle wheels, and boxes have been removed, but the 
forward and after sponsons and their houses on each 
side have been retained and connected, the houses 
forming quarters for the ship's officers, storerooms, etc., 
the old paddle wheel space decked over and formed 
into a large additional space for cattle. The necessary 
alterations have been made about the stern of the 



proved appliances for about sixteen years past. Ac- 
cording to a recent official report, 2,500 miners are en- 
gaged, the total population of the island being 10,000. 
The remainder is composed of fishermen, officers, me- 
chanics, surface laborers, and a floating population of 
hangers-on to the miners. The latter have daily rations 
sold at fixed prices. These consist of rice, vegetables, 
pickles, tea, fish, beef soup, and occasionally beef, the 
total daily cost being under 10 cents. The daily earn- 
ings are 22 cents to 24 cents, and the total reduc- 
tions for necessary expenses are altogether 14 cents, 
leaving between 8 cents and 10 cents clear, while the 
scale of dietary is far above the average of the same 
class elsewhere in Japan. 

Married and unmarried men live apart. The latter 
live in buildings containing living rooms, dormitories, 
and eating rooms. The kitchens and offices are all 
apart from the dwellings, with special drainage into 
main conduits. The rooms are warmed by large fire- 
places, and ventilated and lighted by windows fitted 
with sliding Venetian shutters. The area allotted to 
each man in the living rooms is about 500 cubic feet of 
air space. The married people live in separate apart- 
ments, giving about 2,000 cubic feet of air space. From 
July to October the island is put into a state of semi- 
quarantine against all outside communication, partly 
with a view to prevent the importation of epidemics, 
but also to prevent the sale of deleterious foods brought 
from the mainland. All such food as seaweed, unripe 
fruit, uncooked vegetables, shellfish, etc., is strictly 
forbidden, as is also the drinking to excess of intoxicat- 
ing liquors. 
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A Novel Swimming Dress. 

A swimming dress, resembling a diver's dress, and 
made of double India rubber, has, according to a for- 
eign contemporary, been adopted in the German navy. 
On the chest is a valve through which air is blown 
into the interior of the dress, which covers the whole 
body and leaves only the face free. To prevent the 
swimmer from being too much tossed about by the 
sea, the space round the chest is especially large. The 
swimmer wears a belt, which divides the dress into two 
parts, to prevent a too great loss of air if the dress 
were torn about the legs, and consequent difficulty in 
swimming. The swimmer wears shoes with leaden 
soles to secure his equilibrium, and for his defense a 
dagger, which is fastened to the girdle. The swimmers 
are to be employed for the blowing up of mines and 
hostile craft, and are provided with a box containing 
an explosive charge, which they have to fasten to the 
mine or craft, and ignite. Before the explosion occurs 
they are out of the reach of danger. The swimming 
dress has been already tried in Germany. During the 
attack on the harbor of Kiel on August 29, swimmers 
were dispatched from the ironclads to destroy the 
mines closing the port. 



laying the pipes from the reservoir is comparatively an 
easy one, it will not be long before the water from the 
great flume will be flowing into our city. — 8an Diego 
(Cal.) Sun. 



AN IMPROVED METHOD OF MOULDING. 
A method by which two sets of patterns may be 
moulded in the sand facing each other, one portion of 
each set of patterns being arranged to form a gate or 
passage from one mould to the other, a single sprue 
being formed by means of a removable core in one sec- 
tion of the mould, is illustrated herewith, and has been 
patented by Mr. Edward Reddy, of Little Palls, N. Y. 



The San Diego Flnme. 

The total length of the flume, when finished, will be 
thirty-five and three-quarter miles, and the thirty- 
fourth mile is now completed. The redwood came from 
Humboldt and vicinity, in Mendocino County. Red- 
wood was used exclusively in the box of the flume. It 
was strictly clear selected redwood, without knots or 
sap. The work of the contractors began early in June 
of last year. On June 27 the first load of lumber was 
hauled out. An idea of the gigantic character of the 
work that has since been done can be gained by noting 
the number of animals and men that were employed. 
As high as 500 head of horses and mules have been in 
service at one time, being driven in eight and ten horse 
teams. During a good portion of the time, sixty 
teams have been traveling back and forth haul- 
ing the lumber. Besides the teamsters, from 75 to 125 
men were constantly employed in the work of construc- 
tion. With the yard hands and other helpers, it is safe 
to say that 200 men were constantly employed in the 
various departments of the work. Mr. Carle estimated 
the amount of lumber used in the flume at 9,000,000 
feet. This is a very conservative estimate, and in all 
probability considerable more was used. The vastness 
of this amount of lumber can better be impressed on 
the mind of the reader by some comparative statements. 
Had this lumber been all loaded on wagons at one time, 
it would have required 3,000 wagons and 25,000 horses 
to haul it. The string of teams, if drawn into line one 
after the other, would make a procession over fifty 
miles long; the amount of lumber used in the con- 
struction of the flume would be sufficient to erect over 
200 large two-story residences and would load nearly 
forty large ships. A tree that will yield 1,000 feet of 
lumber is a large one, and yet it would require 9,000 of 
such trees to furnish as much lumber as was consumed 
in building the flume. This number of trees, as can 
readily be seen, would make quite a forest. 

In the course of the flume there are 315 trestles, 
the longest of which is 1,700 feet in length and eighty- 
five feet high. Its construction required 250,000 feet of 
lumber. This is the Los Cochos trestle. The Sweet- 
water trestle is 1,200 feet long and 85 feet high. The 
main timbers used in these trestles are 10 by 10 
and 8 by 8. They were put together on the ground 
and raised to their position by horse power. There 
are eight tunnels in the course of the flume, the 
longest of which is 2,100 feet in length. The tun- 
nels are 6 by 6 feet in size, with convex-shaped 
roofing. Each mile of the flume required, on an 
average, 250,000 feet of lumber for its construction, 
and the redwood used in the box is all two inches 
thick. 

The San Diego flume is pronounced by men 
experienced in such enterprises to be the largest 
ever built in the world. So stupendous was the 
undertaking that at its conception many declared 
that it could not be built. Every obstacle has 
been now overcome, however, and the last spike 
in the flume driven. The water will be brought 
to the reservoir, about ten miles from San Diego, 
from which point it is proposed to pipe the water 
to the city. In regard to the mechanical work 
done in the construction of the flume, all who 
have examined it declare that it is first class in 
every particular. Engineers have fixed the grade 
every mile in order as near as possible to insure 
perfection in that important particular. The 
flume has a uniform grade of four and seven-tenths 
feet to the mile. An idea of the difficulties that 
have been overcome in the construction of the flume 
may be gained from a consideration of the fact 
that much of the lumber had to be drawn 700 and 800 
feet up the sides of steep and rocky mountains. The 
lumber was loaded on cars that ran on a portable track. 
The cars were attached to a heavy wire cable. The 
motive power was furnished by a portable cable en- 
gine. The flume is now completed, and as the work of 




BEDDY'S METHOD OF MOULDING. 

The patterns are attached to removable plates adapted 
to be held in the flask as it is held open, while the two 
inner sections of the mould are formed. The two 
outer sections of the mould are then formed upon the 
backs of the plates, one being provided with a sprue 
core, when the plates are removed and the four sec- 
tions are put together, making the mould complete. 
In this manner the bottom and top of each mould are 
formed of two separate and independent sections of 
sand, and both moulds may be filled through a single 
sprue. 



AN IMPROVED ARTIFICIAL LEG. 
An artificial limb designed for use by a person whose 
leg has been amputated between the knee and foot, 
and which will not chafe the stump of the wearer, is 
illustrated herewith, and forms the subject of two pa- 
tents issued to Mr. Alexander Gault, of Medford, Minn. 
Pigs. 1 and 8 show side elevations and a central verti- 
cal section through the ankle piece and foot, with parts 
broken away. Three sockets are employed, a thigh 
socket, a stump socket, and an outer socket for hold- 
ing the stump socket, the outer socket being sup- 
ported from the ankle or foot piece by brace rods. The 
stump socket is shown in Fig. 5, and is composed of 
hard vulcanized rubber or other suitable material 
possessing the desired rigidity. The thigh-socket sup- 
porting arms are supported from thestuiup-supporting 
arms shown in Pig. 2, being hinged thereto, and form- 
ing upward extensions of a base plate secured to the 
ankle piece by bolts which pass downward at each side 
at the back. The ankle bolt is of the ordinary form, 
but the joint is made of gutta percha or hard rubber. 
At the back of the ankle piece is a vertical bore in which 
works a rod, shown in Fig. 3, designed as a practical 




GAULT'S ARTIFICIAL LEG. 

substitute for the heel cord commonly employed, and 
also intended to obviate the necessity for a toe cord or an 
instep cord. That it may rock backward and forward, 
this heel rod is hinged at its lower end to the upper 
end of a bolt or guidepost of a heel spring, shown in 
Fig. 4, the bolt extending downward to a plane with 
the ball of the foot, while below the head of the bolt 
is a rubber or elastic block socketed in the upper face 
of the heel of the foot. With the movement of the 
body in walking, the ankle piece rocks on its joint, the 



coiled spring on the heel rod aiding the wearer in bend- 
ing the knee and lending a natural movement to the 
same, while, by means of the sole plate and guide bolt, 
with the heel spring, the solid " wooden" sound, so 
noticeable with the ordinary artificial limb, is obviated. 

Electricity as an Employment, 
Recently, in the course of some remarks on this 
subject before the Young Men's Christian Association, 
in this city, Mr. Francis B. Crocker said : The question 
is asked, What kind of a man is required in this busi- 
ness 1 The answer is that it does not require a pe- 
culiar individual. A man need not let his hair grow 
long tomakeagood electrician. Any person of ordinary 
intelligence, without regard to race, color, or previous 
condition of servitude, is eligible. 

As to whether it is best to go into the business or sci- 
entific branch of the industry, that depends entirely 
upon the man's taste and ability, and he can generally 
decide that point readily for himself. There is room 
at the desk as well as in the laboratory, drawing table, 
and work bench, and no one of these places is more 
important than the other, and the possibilities of suc- 
cess and a good salary are about equal in each case. 

The preparation for entering this business is edu- 
cation and experience, and even these, though of 
course very desirable, are not absolutely necessary. It 
would generally be sufficient for a man going into the 
strictly business part of electricity to have had experi- 
ence in some other branch of trade. In fact, a boy 
might go directly from an ordinary school into elec- 
trical business and have a very good chance of success ; 
but if a young man has the time and money to spare, 
he will do very well to take a course in electrical engi- 
neering at some college, like Cornell or Stevens Insti- 
tute, where particular attention is given to this sub- 
ject, or at one of the scientific schools of Harvard, Yale, 
or Columbia. It is not necessary to go abroad to study, 
as more is actually done in one State on this side of 
the Atlantic than in the whole of Europe, including 
England. This education is more important to one 
going into the scientific part than to the prospective 
business man, but it would be time well spent in either 
case. Self-education is perfectly possible, and fre- 
quently produces the highest results. Edison himself 
is a distinguished example of this. I think persons 
generally stand too much in awe of the difficulty of un- 
derstanding or even partially understanding this sub- 
ject by their own exertions. A general idea of it is 
by no means difficult to obtain. Three or four days 
spent in studying an electrical book, or, still better, an 
electrical factory or station, will give one quite an ink- 
ling, and this improves and grows rapidly without 
much effort, if one is brought into daily contact with 
electrical things. 

The next point to decide is what branch or applica- 
tion of electricity to select. This also depends some- 
what upon the individual, but in most cases a j oung 
man would probably take the first good chance offered. 
But I think as a man can usually steer his own course 
more or less, it is well to know which way it is wise for 
him to try to go. It is considerably easier to go with the 
current than against it. In other words, there are 
some applications of electricity that are advantageous 
and easy of themselves, and some that are not, and if 
a man takes up one of the former class he is likely to 
be comparatively successful, whereas, if he takes up 
one of the latter classes, he will have uphill work, 
entirely irrespective of his own industry and In- 
telligence. To take extreme examples, electricity 
will run these arc and incandescent lamps very 
satisfactorily, but so far it has not been found 
practicable or anywhere near practicable to run 
an ocean steamer by it. Any one taking up arc or 
o incandescent electric lighting as a business will 
probably do well, but if any one was visionary 
enough to attempt making a business of. building 
or operating electric ocean steamers, he would be 
very apt to die in the poorhouse or lunatic asylum. 
Of course it is possi ble that all this in ay be changed 
at any time by new discoveries, but all one can do 
is to judge by what is already known, and in the 
case of a beginner, it certainly is not wise to go 
beyond this. To carry this idea still further, one 
can judge of the likely directions of electrical pro- 
gress, even before the advance occurs, and it is in 
one o f these favorable directions that a man should 
try to go. The generation and distribution of 
electricity for light, power, and other useful pur- 
poses is a very good branch of the business to 
choose, because it is the fountain head, and all 
electrical progress will probably benefit it. 
The propulsion of street cars by electricity is just 
now of particular importance, and this business is des- 
tined to be of great magnitude and one demanding the 
employment of hundreds of intelligent young men to 
run the central generating stations. The telegraph, 
which is the oldest and best established electrical busi- 
ness, is still a pretty good field. The telephone, which 
is financially the most successful of all, is a better field. 
Lighting is growing very rapidly, and will probably 
spread still faster in the future. Motor manufacturing 
and renting is one of the most promising branches. 
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THE NEW GAS HOLDER OF THE CONSOLIDATED GAB 
COMPANY, OF NEW YOBK. 

The largest gas bolder in America is now rapidly ap- 
proaching completion in this city. It is situated on 
Avenue C, occupying the block between Fifteenth and 
Sixteenth Streets. During the past summer the great 
framework has formed a conspicuous object for passen- 
gers on the steamers passing through the East River. 
When the sections of the holder proper rise between 
the uprights of the frame, the structure will appear 
still more impressive. 

From the engineering standpoint, it is of special in- 
terest. The problem presented was the erection of a 
holder of the largest attainable capacity upon a piece 
of ground which not only was limited in area, but 
which was of the most unstable character at any great 
depth below the surface. To have made the usual ex- 
cavation and to have built within it a brick tank 
would have been very expensive. The upper stratum 
of earth was what is called made ground, composed of 
dumpings from all parts of the city, underneath which 
quicksand was liable to be found at all places. 

For these reasons it was decided to dispense with the 
sunken brick tank, and to build an iron one resting 
practically on the surface of the ground. To econo- 
mize depth the holder is made in three sections, tele- 
scoping into each other. Thus the holder can rise 
above the tank curb to three times the height of the 
tank. 

The ground where the tank stands was leveled off by ex- 
cavation to a depth of about eight feet. One thousand 
twelve-inch piles forty feet long were driven over an 
annular area lying mostly within and corresponding 
to the general circumference of the tank. This left a 
circular area without piling in the center. Two feet of 
concrete were now laid, and on this the bottom plates 
of the tank were placed. The entire foundation is two 
hundred feet in diameter. 

The tank is made of wrought iron. The plates at 
the lowest course are % inch thick, and are laid double, 
so as to give \% inch thickness of metal. The plates 
are arranged to break joints. Where two plates abut, 
a strap of iron with six rows of rivets is carried over 
the joint. For each of these butt joints there is one 
strap, either inside or outside the tank, according to 
the locality of the joint. As the sides rise they dimin- 
ish in thickness. The tank is 192 feet in diameter and 
42 feet 9 inches deep. 

Around the top of the tank a box girder is carried 
which forms the curb. Upon this the twenty-four 
standards used to guide the bolder rest. These are 
made of iron channel bars and are tied together by lat- 
tice girders, of which 'several courses surround them. 
Between the girders diagonal bars extend, crossing in 
the center of the panel. At their crossing they are se- 
cured, so as not to strike against each other in stormy 
weather. At the top special trussing is used to resist 
any outward thrust that may be brought to bear upon 
the standards. The framework rises 125 feet above 
the curb, or about 150 feet above the street level. 

The holder, as already stated, is in three sections, 
each about 41 feet high. At the upper curbs each sec- 
tion carries twenty-four roller brackets. The rollers 
work in guide rails carried up the uprights. The brack- 
ets are provided with both radial and tangential roll- 
ers. The first kind is identified with English and 
American practice ; the tangential rollers are of French 
type. The combination of the two in the same brack- 
et originated in England, and we believe is used in this 
holder for the first time in America. In the holder we 
are describing, the radial rollers are the larger and 
more securely fastened ; the tangential rollers, com- 
paratively small, are treated as subsidiaries. 

The crown of the holder is stiffened circumferenti- 
ally by a box girder. This is contained within the 
holder and is practically concealed. The outer circle 
of top plates and the upper circle of side plates form 
two of its sides ; a horizontal circle of plates within the 
holder forms the lower element, and the open side is 
filled with lattice trusswork, so as to allow the gas 
free access. The crown is provided with internal radial 
trusses, extending to a central kingpost, which carries 
their inward ends when the holder is empty. 

The general structure is based on recent English 
practice. The old style of columnar frame is departed 
from, and the securely braced uprights, with horizon- 
tal and diagonal bracing, recall the framework of the 
great Birmingham holders, illustrated in a former issue 
of this paper.* 

The capacity of the holder is three million two hun- 
dred and fifty thousand cubic feet. Separate pipes are 
provided, one for inlet and one for outlet. They are 
thirty inches in diameter. 

An impressive idea of its magnitude may be formed 
by ascending to the tank curb. The great crown lies 
on one side of the observer, and the East River is in 
clear view. As a schooner sails by with all sail set, 
the observer may recollect that there would probably 
be ample room to dock her, masts and all, within the 
gasometer when inflated. 

Our illustrations give an excellent idea of the im- 
mense work, and also show the apparently risky work 

* 8m Semmne AjanmukN, Sept. 4, 1886. 



that has to be done in securing the diagonal members 
of the frame. It is gratifying to note that no life has 
yet been lost in the erection. 
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An Anaconda Killed In the Streets of New York. 

It came out of the manhole of a sewer near the cor- 
ner of First Street and Second Avenue on Wednesday 
afternoon, October 3, just as school was letting out at 
grammar school No.. 79, on First Street, a few doors 
away, and hundreds of children were pouring out. 
When first seen it was gliding along First Street to- 
ward First Avenue. The children saw it and shrieked. 
" Look out for the crocodile 1 " screamed one of them 
as they ran. Their cries brought hundreds more of 
persons flocking from doors all along the block, and 
beads appeared at every window. The school janitors 
and other grown persons hustled the children back 
into the building and up the high stoops in the neigh- 
borhood. As the snake moved along, men, women, 
and children fled before it, screaming warnings to 
others ahead. 

At first the snake took its time about covering 
ground, but in a minute or two the throng pressing 
closer behind it apparently annoyed or terrified it. It 
stopped and threw itself into a coil, with three or four 
feet of very vicious-looking body vibrating upright 
from the center and a mouth eight inches long gaping 
open to let a forked tongue spit out. The children 
screamed louder than ever, and everybody that could 
run did so. 

It was at this moment that Mr. Burckhardt first saw 
the snake that he had coiled up in his market basket 
the day before. The noise in the street bad called him 
to his window, and just as he had taken one look at it 
the creature sprang forward. Mr. Burckhardt's hair 
still rises perceptibly as he tells of it. 

" I could just see it as it flashed by," he said. " Four 
men had run out from the wheelwright's shop with 
whatever they could lay hands on for a club. The 
snake stopped again, seeing the crowd, and made 
itself into a coil ready to spring. One of the men 
jumped forward and hit it a terrible blow on the back 
of the neck. It dropped to the pavement, and before 
it could get up again the rest of the men, and every- 
body else that could get anything for a club, were on 
top of it, hammering the life out of it. It fought des- 
perately, but it had no chance." 

The snake is undou btedly a genuine anaconda, nearly 
full grown. Its body measures easily a foot in cir- 
cumference at its thickest part, and its length of nine 
feet six inches was verified by Mr. Burckhardt, who 
stretched it out on his floor and measured it. It is so 
cut and bruised from the beating it had with clubs 
that it is doubtful if its skin can be preserved. It is 
supposed that it came from some South American ves- 
sel unloading at an East River dock, crept into the 
sewers and along them to the place where it reached 
the street. Some sailor probably brought it from 
South America. It may have come from there when 
young, hidden in fruit or other cargo, and have grown 
to its present size in the sewers, bat that is not likely. 
— N. T. Sun. 



Electric Light In Night Firing. 

The Weser Zeitung gives an account of an interest- 
ing series of trials recently made in Germany for test- 
ing the value of the electric light in night firing. The 
targets were placed at a range of 400 meters from the 
riflemen, while the electric light generator was situ- 
ated 200 meters behind the firing party. The appara- 
tus consisted of a steam engine, an electric dynamo 
mounted on a carriage, and a projector. The steam 
engine registered 18 horse power. The light was ob- 
tained from an incandescent lamp, which may be 
placed at a distance of 200 meters from the dynamo. 
The intensity of the cone of light produced by the arc 
is so great that pencil writing can be read at 4,000 
meters. The result of the experiments was that nine 
shots out of ten struck the targets. The apparatus can 
only be placed hors de combat if a shot should strike 
and break one of the carbon supports, but this is an 
extremely improbable contingency. The illuminat- 
ing wagon, as it is called, has been attached to the 
Prussian engineers, and will be used in the attack and 
defense of fortresses. Its weight is too considerable to 
admit of its being extensively used in the field. 



Beating the Weighing machine. 

To the Editor of the Scientific A merican : 

The Scientific American of October 13 contains an 
article, "Beating the Weighing Machine." The writer 
has witnessed a worse beat than the one mentioned. 
One of these machines is stationed at a certain railroad 
station in this State. The same room contains a news- 
stand, attended by a boy who will tie a string to a 
nickel, step on the platform, drop the nickel in the 
machine, and get his weight. Before stepping off, he 
calls up next, the machine giving their combined 
weight. The boy steps off, at which the machine gives 
the correct weight of No. 2. This process is repeated 
until the supply of subjects to be weighed is exhausted. 
Now, before the last party steps down, the boy, who 
has held on to the string all this time, carefully pulls in 
the string andgets his nickel back. I am of the opinion, 
when this machine is examined for cash, there will be 
little found. "S. M." 

Indianapolis, Oct. 13, 1888. 
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Black Snake with a White Ring. 
To the Editor of the Scientific American: 

In your issue of October 6 last I noticed an article on 
" Habits of the Black Snake," taken from the Furest 
and Stream. With your kind permission, I would like 
to make an exception to the above article. 

The writer, in referring to the black snake with a 
"white ring" around its neck, writes with considerable 
emphasis as to the "white ring" being "all imagina- 
tion," and claims that " natural history does not men- 
tion the species." 

The latter assertion I am not sufficiently informed 
upon to write with any degree of certainty. As to the 
"white ring," however, I have in my possession a small 
snake as black as the "ace of spades" with a perfect 
white circle around its neck. 

I have killed several of the same species within the 
past five years. 

They are quite rare, however, and out of three or 
four hundred snakes that I have dispatched within 
that period, of all descriptions, from the harmless garter 
to the deadly copperhead, I find, upon careful compari- 
son of habits and form, that differ only in length, the 
" white ring " measuring from 16 inches to 2 feet 6 
inches, while those without the rings vary from 1 to 7 
feet. The scarcity of the former, however, may account 
for the absence of the large ones. 

I have not the slightest doubt, however, there are 
" white rings" as large as their "solid colored " friends, 
and if not classified, must be closely related. 

At all events, there is such a reptile as a black colored 
snake with a " white ring" around its neck, and black 
and white are the only colors found upon the snake in 
question. An old stone fence or rubbish heap seems to 
be the favorite abode of the " white ring." Sometimes 
it is captured on a dry, dusty highway, sunning itself, 
or twisted around some stunted oak or maple in search 
of birds, field mice, and toads. 

As to being chased, I cannot speak from experience, 
as I never have been in the humor to run. I prefer 
fighting every time. I know of timid people, however, 
whose word could not be doubted upon ordinary occa- 
sions, who speak with great positiveness as to running 
away and having a big snake chase them. 

In the warm spring days, when the black snake is 
mating, I have noticed him to be more aggressive than 
at any other time, and would show fight in preference 
to running away. W. S. Post. 

Saugerties, N. T., Oct. 8, 1888. 



Effect or Flonr mill Duet. 

In order to test the effect of constant inhalation of 
dust in flour mills on the animal organism, M. L. 
Poincarre kept guinea pigs for two years in the most 
dusty part of a flour mill — that is to say, the depart- 
ment where the corn is cleansed from all extraneous 
matter by a special machine before being ground. Of 
twenty animals, ten remained alive at the end of two 
years. Those that died were mostly young ones. None 
of these showed traces of tuberculosis, hut catarrhal 
pneumonia with profuse desquamation of epithelium ; 
also in some cases localized interstitial pneumonia and 
extravasation of blood. Dust, consisting of grains of 
starch, etc., was found, more particularly on the nasal 
mucous membrane, but only to a small extent in the 
bronchi,— Zano*t- 



Brick the Beat Building material. 

Insurance men, as a general rule, claim that a building 
which is largely constructed of iron is not necessarily 
fireproof. This may be true to a great extent, says the 
American Builder. Iron, when heated, bends very 
readily under weight, and therefore of itself cannot be 
called fireproof. There is much, however, to be said 
in favor of iron construction. It prevents fire from 
spreading, and unless there is a large amount of in- 
flamable material within reach of the flames, there is 
little danger that fire will make very much headway. 

Stone and granite are very little better than iron to 
withstand the ravages of fire. There is no material 
that can be used for construction equal to brick. 
Every brick bears its own weight. Bricks have already 
passed the fiery ordeal before they are used in build- 
ings, and are tempered. Cast iron is not substantial 
enough, and wrought iron, which is an improvement, 
stands fire but little better. For a fireproof building 
we would construct one of fire brick. Then glaze them 
and give them a good appearance, which is rather 
ornamental than otherwise. 

There are, however, many kinds of material made 
for the purpose of fireproofing a building after it . is 
constructed, but we are only speaking here of material 
which is used in construction, and we have the opinions 
of both insurance men and heads of fire departments, 
who vie with each other that brick has stood the test 
better than any other material. 
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AN ELEVATOB 70S HOISTING CARRIAGES. 
A mechanism for hoisting vehicles, etc., outside of 
buildings, to land them upon an upper floor with 
facility, while saving the space that would be required 
within the building for a hatch or inclined way, is illus- 
trated herewith and has been patented by Mr. George 
L. Loomis, of Northampton, Mass. A platform hav- 




LOOMIS' CABBIAGE ELEVATOE. 

ing a surface large enough to hold a carriage is adapted 
to be projected between the jambs of a door and beyond 
the wall of a building on the second or a higher floor, 
the platform being secured upon a frame consisting of 
two beams extending from the outer end of the plat- 
form inward between the joists. These beams have 
their inner ends united by a cross piece extending be- 
neath two or more joists, and rest upon friction rolls 
journaled in the joists, whereby the beams can be 
moved over the door sill, or in grooves cut in it, to 
move the platform out and in. In a line centrally with 
the frame, and to the rear thereof, is a windlass frame 
in which is journaled two drums, a cord from the 
lower drum passing over a pulley secured beneath the 
door sill, and being made fast to the frame, whereby 
the latter may be moved in and out, as the drum is ro- 
tated in one direction or the other by means of its 
crank-handle. From the upper drum on the windlass 
frame, which is provided with the usual pawl and 
ratchet and,crank handle, a cord passes through a hoist- 
ing block upon a beam projecting from the building, the 
outer end of the cord being provided with a sling upon 
which the vehicle to be raised or lowered can be readily 
secured. The platform when retracted is adapted to 
pass over the floor proper, leaving, when extended, a 
surface over which things may be easily and safely 

moved. 

«in» 

THE BUTTING VIFEB. 
Although Africa contains no Crotalus nor Bothrops 
nor Trigonocephalus, she is, in return, the country of 
vipers, for, with the exception of a few species that in- 
habit Europe and Asia, all the rest are peculiar to that 
country. The butting viper (Vipera arietans), which 
forms the subject of this article, is found throughout en- 
tire Africa, with the exception of the Mediterranean re- 
gion, and is met with especially along the coasts of the 
southwest as far as to the Cape. Two huge specimens 
of this species have just reach- 
ed the reptile menagerie of 
the Paris Museum from Sene- 
gal. The body of this serpent, 
which is short, thick-, and 
squat, rarely exceeds four feet 
in total length. It tapers con- 
siderably in the cervical region 
and terminates in front in a 
triangular head with rounded 
angles, somewhat cordiform, 
much wider than the neck, 
and very much depressed. 
The tail is conical and very 
short. Its thickset form gives 
the animal a hideous aspect. 
The nostrils, which are widely 
open, and their circumference 
destitute of scales, are very 
close to each other, and situat- 
ed directly above the snout, 
and not at the sides, as in 
other species of the same 
genus. This is what led the 
German naturalist Merrem to 
group the vipers that present 
this peculiarity under the 
generic name of Echidna, re- 
serving that of Vipera for 
those in which the nostrils 
open laterally. Behind, and 
•xtarnallr to tba nostrils, are 



the eyes, which are set very close on account of the 
shortness of the snout. 

As in all vipers, the upper jaw is provided on each 
side and in front with a series of from three to five 
highly developed, channeled, venomous fangs, which 
are of unequal size, movable, conical, and bent back- 
ward, and which straighten up when the animal opens 
its mouth. The duct that they con- 
tain gives passage to the poison, and 
opens upon their front edge, near the 
extremity, in an elongated slit. These 
fangs are very sharp, and their conical 
shape permits them to enter tissues.in 
such a way as to gradually separate 
them without tearing them. When 
the fang is withdrawn from the wound 
— a simple puncture — the skin, by vir- 
tue of its elasticity, resumes its place 
and imprisons the inoculated venom, 
which is almost instantaneously car- 
ried by the circulation throughout the 
entire organism. The entire top of 
the'body, including the head, is cover- 
ed with carinate scales arranged with 
great regularity. 

The coloration of this viper is very 
variable. In the museum specimens 
the dominant color is a light and some- 
what tawny brown. This, upon the 
back, is relieved by a series of darker 
stripes, open in front, and, for the 
most part, exhibiting a yellowish 
border behind. At the lower part of 
the sides there is likewise a longitudinal row of dark 
spots, and the top of the head is, at the level of the 
eyes, traversed by a brown band, which descends on 
each side to the edge of the upper lip. 

Indolent and sluggish to the highest degree, the but- 
ting viper usually remains entirely immovable, its body 
coiled, and the head resting upon one of the coils. The 
lower figure in the engraving represents it in this state 
of repose. Its repugnance to motion is such that it 
allows itself to be approached almost to contact with- 
out stirring. It scarcely moves, except to seek food, or 
to make an attack, or to escape. Then it makes rapid 
motions, which form a marked contrast with its natural 
slowness. If it is disturbed, it at once puts itself on 
guard by drawing back its head, and twisting its neck 
into the shape of the letter S, ready to untwist it and 
straighten it like a spring, so as to throw the head 
forward in order to bite. At the same time, its' body is 
seen to inflate and alternately return upon itself, thus 
showing its irritation. Sometimes, too, it hisses long 
and loudly. It has the singular habit (whence is de- 
rived its name) of beginning an attack by butting with 
its bead like a ram. 

In a state of liberty, small mammals, such as rats, 
mice, and squirrels, form the habitual food of the but- 
ting viper, but it catches birds also. In captivity, it is 
fed upon rats, and sometimes upon young rabbits, and 
the very variable intervals that separate two meals is, 
on an* a verge, twenty-five days. 

Exclusively of the slowness with which it decides to 
attack its victims, its mode of doing so is the same as 
that of other vipers. Put in the presence of an animal 
which it is about to make its prey, it immediately 
twists its neck, as has been described, ready for the 
attack. Its respiration quickens and becomes deeper, 
while at the same time it darts out its forked tongue, 
and at times strikes the animal with its head. Its 
anger keeps increasing until finally it springs with the 



quickness of a flash upon its prey, which it pierces 
with its long, venomous fangs, and which in most cases 
utters a cry of distress. Then it springs back with the 
same abruptness and waits, motionless, until the 
venom has accomplished its work of death. The vic- 
tim, which at first seems filled with astonishment, soon 
falls upon its side, as if paralyzed, and, after a few con- 
vulsive motions, expires in the space of one or two 
minutes. The viper then returns to it with a slow, 
gliding motion, noses the entire body, and finally seizes 
the latter by the head and swallows it. 

From the manner in which these animals attack 
their victims, one would be tempted to believe that 
they are conscious of the terrible effects that the inocu- 
lation of their venom immediately produces. But such 
is not the case, for they behave in the same manner 
when recently killed animals are offered to them, and 
boas, too, coil around such animals, in order to 
strangle them, just as if they were living. These acts, 
which seem due to reason, are instinctive. 

The venom of the butting viper cedes in no respect 
to that of the rattlesnake. Dogs of large size rapidly 
succumb after being bitten, and cases are cited in 
which man has been unable to resist its action. It is 
even asserted that the Hottentots, whose country is in- 
fested with these reptiles, use the venom to poison their 
arrows by mixing it with the juice of certain plants. 

The reptile endures captivity well, provided that the 
temperature of its cage is sufficiently high. It feeds 
with considerable regularity, and is easily preserved 
for several years. — La Nature. 

» < > > » 

AN IMPBOVED GAUGE FOB WOODWORKERS, 

A gauge which can be readly adjusted for mortis- 
ing, cutting, or marking, two or three different widths, 
or marking one or two widths and cutting another, or 





THE BUTTING VIPER. 
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LITTLE'S COMBINATION GAUGE. 

for marking a width from the shoulder of a rabbeted 
or otherwise checked piece of wood at will, is illustrated 
herewith, and has been patented by Mr. Wm. B. Lit- 
tle, of New York City. On its tubular stock is mount- 
ed to slide an adjustable cylindrical fence with a set 
screw for clamping it in the usual way, and near the 
outer end of the stock, on one side, is fixed a projecting 
marking point, a cutting point being fixed somewhat 
nearer the outer end on the opposite side. On the out- 
side of the stock, angularly midway between these 
points, is fixed a mortise- 
marking point, inside of 
which is a longitudinally 
adjustable mortise-marking 
point, riding in a slot in the 
stock, and projecting from a 
cylindrical nut sliding within 
the stock, as shown in the 
sectional view, Fig. 1. The 
nut is threaded to work on an 
internal threaded spindle, the 
outer end of which has a mill- 
ed head projecting out of the 
stock. The stock also carries 
another directl}' opposite 
longitudinal slot, in which 
rides another marking point 
also carried by the nut, and 
adjustable therewith. The 
fence is closed at its outer 
end by a metallic face plate, 
shown in Fig. 2, and ai its 
inner end by a detachable 
metallic bearing plate, mor- 
tised in and attached to the 
back of the fence, as shown 
in Fig. 3, and in one side of 
the fence is a longitudinal 
tubular guide, in which slides 
a cylindrical nut carrying a 
marking point which projects 
through a slot on the outside 
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of the guide. This point can be readily adjusted to 
any desired distance from the front of the fence, for 
use, as usual, in marking a line inside of a checked 
piece of wood. 

For further information in relation to this invention 
address the inventor, in care of Mr. Thomas Young, of 
No. 5 Greenwich Avenue, New York City. 

<<»>»■ 

Electrical Production of Diamonds. 

The Hon. C. A. Parsons describes in an interesting 
communication to the Royal Society, which is p ublished 
in abstract in Engineering, a number of experiments 
w hich he has recently made on carbon at high tempera- 
tures and undf-r great pressures, and in contact with 
other substances. The primary object of the experi- 
ments was to obtain a dense form of carbon for use in 
arc and incandescent lamps, for, as it is well known, 
could the life of the carbons of either variety of lamp 
be prolonged, a considerable economy could be effected 
in electric lighting. 

Looking at the experiments from this point of view, 
it may be stated that the experiments were not entirely 
successful, though a very dense form of carbon was in 



set of experiments was when the mould around the rod 
was filled with a layer of slaked lime about one-fourth 
inch thick, surmounted by two inches of silver sand, 
followed by a layer of lime of the same thickness, and 
finally by a layer of coke dust. The pressures used 
ranged from five to thirty tons, and the current from 
two hundred to three hundred amperes, the carbon be- 
ing in different experiments from one-fourth inch to 
five-sixteenths inch in diameter. Under these con- 
ditions there was obtained on the surface of the carbon 
rod a powder of a gray color, harder than emery, and 
capable of scratching the diamond. This powder is, 
therefore, very probably the diamond itself. 



SIXTEEN HOBSE FOWEB WINDING ENGINE. 
We illustrate a winding engine exhibited at the re- 
cent Nottingham show. This engine is fitted with 
two large winding drums, each connected to its own 
shaft by independent clutches, so that either drum can 
be used quite independently of the others. The frame 
is made of steel or wrought iron girders, the engine be- 
ing specially designed for use in countries where skilled 
labor not being available, repairs are troublesome and 



shore, or wherever the torpedo station is. Fore and 
aft on the upper vessel or hull, which is the only one 
which is seen at all above the water, are two flags, 
which serve as sights by which to guide it. The upper 
cigar is 18 inches in diameter and 44 feet long. The 
lower one is 24 inches in diameter and 40f eet in length, 
this latter being charged in the head with about 300 to 
400 pounds of high explosive, which is fired either by 
the percussion of the cylinder against the side of the 
vessel or by an electric current from the shore, as de- 
sired. 

The lower hull also contains the engines, which are 
of the 6-cy Under type, and the supply of compressed 
carbonic acid gas with which they run ; also a device 
by which the gas Is heated. The heating of the gas is 
accomplished by coils of copper pipes incased in cylin- 
ders containing sulphuric acid and having lime cham- 
bers at each end. The sulphuric acid and the lime may 
be brought in contact by electricity when desired, and 
will, in less than a minute, heat the gas up to 600° F., 
and keep it hot from one to three hours. The engines, 
each of which takes up only fifteen by twenty-four 
inches of space, can run 800 turns per minute, at which 




SIXTEEN HORSE POWER WINDING ENGINE. 



one case obtained, but nevertheless some results are of 
very great interest, as, though the author expresses 
himself very cautiously, it would appear that he has 
succeeded in producing diamond dust artificially. The 
arrangement of the experiment was as follows : A 
massive cylindrical steel mould, of about 3 inches in- 
ternal diameter and 6 inches high, was placed under a 
hydraulic press ; the bottom of the mould being closed 
by a spigot and asbestos rubber packing — similar to 
the gas check in guns. The top was closed by a plunger 
similarly packed ; this packing was perfectly tight at 
all pressures. In the spigot was a vertically bored 
hole, into which the bottom end of the carbon rod to 
be treated fitted. The top end of the carbon rod was 
connected electrically to the mould by a copper cap, 
which also helped to support the carbon rod in a cen- 
tral position. The block and spigot were insulated 
electrically from the mould by asbestos ; and the lead- 
ing wires from the dynamo being connected to the 
block and mould respectively, the current passed along 
the carbon rod in the interior of the mould. The free 
space in the mould was filled in turn with different hy- 
drocarbons and with other materials. 

Among the liquids acted on were benzine, paraffine, 
treacle, chloride and bisulphide of carbon, and the 
solids included silica, alumina, carbonate and oxide of 
magnesia and alumina. The pressure employed ranged 
from five to thirty tons per square inch. In the experi- 
ment with silica the density of the carbon was increased 
30 per cent, and in no other case. The most interesting 



costly ; in fact, cast iron is nowhere used except in the 
cylinders and one or two minor brackets. Each drum is 
fitted with a brake, and there is also one on the flywheel, 
so that complete control is secured under all circum- 
stances. The cylinders are 9 inches in diameter with 16 
inches stroke, and the engine is fitted to carrj' a work- 
ing pressure of 100 pounds. The Engineer, to which 
we are indebted for our illustration, says a large num- 
ber of similar engines is in use in the mining districts 
of the various colonies. They are thoroughly well 
made, and calculated to stand a great deal of hard 
work. 



Trial of a New Torpedo. 

The Naval Board of Ordnance, at College Point, N. 
Y., have been testing recently a torpedo which is the 
invention of two Americans, Messrs. Geo. E. Haight 
and Wm. H. Wood, the former of whom is now in 
France instructing the naval officers of that country in 
the use of the invention, the French government hav- 
ing bought one for trial. 

The board consists of : Capt. A. P. Cook, president ; 
Capt. C F. Goodrich, Lieut.-Comdr. R. B. Bradford, 
Lieut. A. R. Couden, and Lieut. S. P. Comley. 

The torpedo is cigar shape and is united to a float of 
the Same shape, which lies three feet above it, by four 
knife-edged Stanchions. The torpedo projects beyond 
the float at the bow, and at its stem is a propeller, 
above which is the rudder. From the stern there trails 
an electric wire, which connects with a keyboard on 



speed each will develop 75' horse power, the speed of 
the torpedo being 20 to 24 miles an hour, which speed 
can be maintained for a run of one to one and a half 
miles with one charging of gas. 

The torpedo is expected to cut through rope netting 
of inch hemp rope and strike the target fair and 
square, exploding at once. The entire torpedo, with 
its propelling and steering machinery and its charge of 
dynamite, nitro-glycerine, or whatever other explosive 
is. chosen, weighs 2)^ tons, the engine weighing 524 
pounds. 

For the experiments before the board, the navy yard 
tug Nina anchored behind a net target 130 feet long, 
three-quarters of a mile from shore, representing a man- 
of-war, defended by her torpedo nettings, the explosive 
charge consisting of a can of powder on top of the 
forward flag of the torpedo, but fired by the regular 
cap head of the submarine weapon. 

The distance, three-quarters of a mile, was covered 
in 2 minutes 52 seconds, official time, or at the rate of 
say 18 miles an hour. Subsequent examination showed 
that the torpedo cut clean through the netting, broke 
her forward, stanchion in so doing, and then headed 
away in a go-as-she-pleased trip. The torpedo also 
snapped her connecting wire. — Army and Navy Jour. 



M. Ckevbbul has entered his 103d year. The other 
day he walked through the Sanitary Exhibition, at 
the Palace of Industry, Paris. 
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AN INTEBESTIKG ELECTSICAL EXPEBIMENT. 
There is a very pretty electrical experiment which 
always excites considerable curiosity and interest, that, 
so far as known, has never been described in print. 
One end of a piece of soft cotton string, about four 
inches long, is pasted, by means of a small bit of paper, 
to the inside of the cylindrical glass front of a show 
case, in about the position shown at a in the engrav- 
ing, in such a manner that the string hangs freely 
down. The outer surface of the glass, from a to c, is 
then briskly rubbed from side to side with the back of 

the hand or with 
a dry silk hand- 
kerchief. The 
glass is thus elec- 
trified, and the 
string also takes 
a charge either by 
induction or leak- 
age, and is re- 
pelled by the 
rubbed glass. At 
each movement 
of the hand the 
string sways from 
side to side, and 
finally, when the 
glass is sufficient- 
ly excited, it curls 
up so as to touch 
the unelectrified part of the show case, at b, as shown 
by the dotted line. If the finger is now held for a few 
moments against the glass at a, the string is discharged, 
and is forthwith attracted up to the front of the case 
in the position shown by the dotted line at c. Pressing 
the finger against the glass at c discharges it there, 
and the string quickly jumps away and clings to some 
place that is still electrified. This action may some 
times be repeated five or six times before the glass is 
wholly discharged, the string being made to fly to and 
fro until one is tempted to believe it endowed with 
life. 

As in all experiments in frictional electricity, dryness 
is essential to success, and if one's hands are at all moist 
the experiment fails. In summer it is almost impossi- 
ble to make the string do more than sway slightly 
when the glass is rubbed ; but on a dry winter day it 
is as lively as a grasshopper. A. B. P. 



these plates and used them in a battery for driving a 
small motor, and can say that they are equal to any of 
the plates manufactured by the trade for battery pur- 
poses — in some cases superior — as the carbon rods are 
very compact and of fine texture. 

It is best when applying the paraffin e to warm the 
plate, have the paraffine melted, and apply with a 
small brush. 



INEXPENSIVE CABBON PLATES FOB GBENET 
BATTEBIES, ETC. 

BT CHA8. FETZE9. 

The following is the method adopted by the writer 
for the utilization of cast-off electric light carbons in 
making plates for a small motor battery : 

At almost any electric light station which uses arc 
lights may be obtained numbers of rejected carbons, 
which are unfit for use in the lamps, owing to some de- 
fect in the manufacture. These defects, however, do 
not injure them in any way for use in the battery. 
These carbons can be had for the asking, or for a mod- 
erate sum. 

The ordinary carbon is long enough to allow of being 
cut into two pieces about six inches long, but plates of 
the whole length and as wide as desired may be made. 
For simplicity's sake, a plate 6 X 1% inches is repre- 
sented in the sketch, which also represents the manner 
in which the carbon rods are pressed together and held 
flat while being soldered, the first office being per- 
formed by the wedge, W, the latter by the strip of 
wood, X ; the whole arrangement being madeof wood, 
except nails and screws. To prepare the carbon rods, 
the copper coating is removed by nitric acid, taking 
care to leave about one or one and a half inches of cop- 




per on one end of each rod. When taken from the acid 
they should be washed and dried, then placed in the 
"holder," as shown in the sketch, having all the cop- 
pered ends together. Apply soldering acid in the 
grooves between the coppered ends, and with a solder- 
ing copper, heated just enough to melt common solder, 
rub the solder in until it " takes," which will be in a 
moment. 

When one side has had all the grooves filled, turn the 
plate over and repeat the process on the other side. 
Before using the plate in the battery, it should be coated 
with paraffine for about one-half inch below the copper, 
and the paraffine should be worked into the grooves, 
otherwise the acids from the battery would be K drawn 
up by capillary attraction and soon destroy the copper 
and cause the rods to fall apart. The writer has made 



Tractive Power of Locomotive*. 

Mr. M. N. Forney thus explains the meaning of the 
term tractive power of a locomotive. It is the force 
with which the locomotive is urged in a horizontal di- 
rection by the pressure of the steam in the cylinders, 
and which therefore tends to move the locomotive and 
draw the load attached to it. The tractive power is 
due to the pressure of steam on the pistons, and there- 
fore its amount is dependent upon the average steam 
pressure in the cylinders on the area of the piston and 
also on the distance through which the pressure is ex- 
erted — or, in other words, on the stroke of the piston. 
Thus, if we have a cylinder 17 inches in diameter and 
2 feet stroke, and an average steam pressure of 50 
pounds per square inch, then, as the area of such a 
piston would be 227 square inclies, the average pres- 
sure on it would be 227X50=11,350 pounds, and, as 
each piston moves through 4 feet during one revolu- 
tion of the wheels, the number of foot pounds of energy 
exerted by it would be 11,350X4=45,400, and for the 
two cylinders of a locomotive double that amount, or 
90,800 foot pounds. If the driving wheels are 5 feet in 
diameter, their circumference will be 15'7 feet, and 
therefore the locomotive will move that distance on 
the rails during one revolution, if the wheels do not 
slip. The 90,800 foot pounds of energy is therefore 
exerted through a distauce of 15 - 7 feet, and therefore 
90,800 

=5,783 pounds, 

15-7 
which is the force exerted through each foot that the 
circumference of the wheel revolves and the locomo- 
tive moves. If the wheels were only half the diame- 
ter, or 2% feet, then their circumference would be 7'85 
feet, and the tractive power would be 
90,800 

=»11,566 pounds, 

7-85 
or double what it was before. It will be seen, then, that 
the tractive force of a locomotive is dependent upon : 
1. The average steam pressure in the cyliuders. 2. 
The area of the pistons. 3. The stroke of the pistons. 
And, 4. The diameter of the driving wheels. The trac- 
tive power of a locomotive is, therefore, found by mul- 
tiplying together the area of the piston in square 
inches, the average steam pressure in pounds per 
square inch on the piston during the whole stroke and 
four times the length of the stroke of the piston, and 
dividing the product by the circumference, of the 
wheels. The result will be the tractive power exerted 
in pounds. The adhesion must, of course, always ex- 
ceed the tractive force, otherwise the wheels will slip. 

<i n > 

Our Population in 1890. 
The census of 1890, preparations for which are already 
being made, promises to show in the U uited States a 
population of more than 70,000,000. The population in 
1880, according to the census of that year, was 50,155,783 
persons, of whom 43,475,840 were native and 6,679,943 
foreign born. The natives had increased 10,484,698 
from the figures of 1870— 32,991,142— or 31 5 per cent. 
The foreign element had gained more slowly, however, 
bringing the percentage for the entire population down 
to 30 per cent. The same rate of increase applied to 
the census of 1880 will, according to the Philadelphia 
Record, give an increase of 15,046,639 persons during 
ten years ending in 1890. 

The immigration between 1870 and 1880 was compara- 
tively light, only 1,112.714 persons having come to this 
country during that decade. For the past few years, 
however, it has been unprecedented. The immigration 
since the last census has been as follows : 

1880 457,257 

1881 669,431 

1882 788.992 

1883 603,322 

1884 518,592 

1885 395,346 

1886 334,203 

1887 490,109 

1888 (8 months) 380,000 



ever before. In 1860 this proportion was about 18 per 
cent, in 1870 14 per cent, and in 1880 about 15 per cent. 
In 1890 it will not be far from 18 per cent. 

EXPEBIMENT WITH HIBBOBS. 
Every one knows that in images produced by a mir- 
ror there is lateral inversion ; that is, right and left are 
reversed. We have become so accustomed to this in- 
version that we rarely notice it unless a printed page is 
held before the mirror, when the fact that the words 
appear " backward " recalls it to us. If we arrange 
two mirrors so that there is a dou- 
ble reflection, the inversion is got 
rid of, and some curious effects are 
obtained. Put two mirrors edge to 
edge, at an angle somewhat less 
than 90 degrees, and hold a book in 
front of them in the position a in 
the sketch. An image of the book 
is seen in each mirror, but because 
of the two reflections, indicated by 
the dotted lines, there is no inver- 
sion ; a fact which we recognize by 
the wordsappearingintheirnatural 
order. Now stand at a, and, fixing the attention on 
one of the images of the face in the mirrors, attempt to 
brush the hair. The result is ludicrous. The brush is 
almost surely put to the wrong side of the head and the 
hair brushed the wrong way, and it is usually some lit- 
tle time before one sufficiently becomes accustomed to 
the odd effect to use the brush with confidence. 

A. B. Pr 




4,637,252 
Estimate for 2 years and 4 months 1, 100,000 

Total for 10 years 5,737,252 

Add this total to the increase in the native-born popu- 
lation at the rate which prevailed from 1870to 1880, and 
it, will be found that the probable increase in popula- 
tion during the present decade, after making due allow- 
ances for births and deaths, will have been 20,246,639, 
and the total population in 1890, native and foreign 
born, 70,322,479, divided as follows : 

Native 32,991,142 43,475,840 58,522.419 

Foreign born 5,567,229 6.679,943 11 ,800,000 

Total 38,558.371 50.155,783 70,32-2,479 

It is very evident that the foreign element will form 
a much larger proportion of the population mta&Qthan 



Pottery in Limoges. 

China is selling at a lower rate now, says Consul 
Guffin, of Limoges, than it has done for many years 
past, the reason being that the price of labor has de- 
creased 10 percent in the last five years, machinery 
has in many instances replaced hand labor, and the 
saucer maker has entirely disappeared since the strike 
in 1883. The rates of interest and insurance greatly 
favor the manufacturer. The price of coal and wood 
is lower than in previous years,the former costing from 
25 francs to 35 francs per ton delivered at the fac- 
tory, and the price of the latter is from 10 francs to 12 
francs per stere. The year 1887 shows a decided de- 
crease in the production of china; there was a steady 
decline from 1882 to 1886. In the year 1887 there 
was employed in the manufacture of china at Limoges 
1;621 coal furnaces, as compared with 1,528 in the pre- 
ceding year, and 324 wood furnaces, against 323 in 1886. 
Some manufacturers burn wood, although it is more 
expensive than coal, the reason of this being that they 
think the sulphurous fumes from the coal injure the 
color of the china. Few colors have yet been discov- 
ered that will resist the gases of coal, so wood is used 
exclusively to heat the movfles, the furnace where the 
paintings are fired. Limoges china is in demand all 
over the world, but by far the largest share goes to the 
United States. The production last year amounted to 
over $1,600,000, nearly half of which was exported to 
the United States. 

« i n > 

IEXPEBIMENTAL ELECTBIC FUSE. 
Nothing interests a class in electricity more than a 
homely illustration of some industrial application of 
the science. An experiment, if it be a good one, is 
all the more effective when performed without the 
aid of elaborate apparatus from the instrument maker, 
and if it be one which the student can repeat at home, 
he is the better pleased. 

One of the minor applications of electricity with 
which every one is familiar, but which is rarely illus- 
trated in the class room, is that of firing blasts at a 

distance by means of 
/ ft\^ , S an electric fuse. 

v \^^ ^^^ Young people will en- 

joy the following il- 
lustration. Wrap a 
short piece of very 
thin iron or platinum 
wire about the fuse 
of a fire cracker, as 

shown in the figure 

j, i a j, a stout copper 

~^ wires are attached 

to the ends of the thin wire, and led through the 
window on the sill of which the cracker is placed. On 
connecting the copper terminals to the poles of a 
battery, the thin wire is heated to incandescence, the 
fuse is lighted, and in a moment the cracker explodes. 
If it is desired to make the blast instantaneous, a pin- 
hole is made through the middle of the cracker, and 
the thin wire is threaded through it so as to be in im- 
mediate contact with the powder. When a sufficiently 
thin wire is used, a single Grenet or Bunsen cell is 
enough to fire the fuse. For economy's sake it is 
better to use iron than platinum wire in these experi- 
ments. Very thin iron wire can be bought on spools, 
and it may be easily made still thinner, if necessary, 
by immersing it for a few moments in dilute sulphuric 
or nitrio aeid. A. B. P. 
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AH IMPROVED CALCULATIHe MACHUTE. 

There has lately been invented by Mr. Dorr E. Felt, 
of Chicago, a calculating machine which he has named 
the comptometer. It is a practical machine operated 
by keys for the computation of numbers and the solu- 
tion of mathematical problems. The rapidity and ac- 
curacy with which computations are made on the 
comptometer when in the hands of a skillful operator 
are calculated to meet the approval and win the admi- 
ration of all. 

In the construction of the comptometer all the op- 
erating parts are made of the finest hardened steel, 
thus insuring the greatest degree of durability. The 
accuracy and durability of the machine have been 
thoroughly tested in the actuary's department of the 
United States Treasury at Washington, where one is 
in constant use. It will add, subtract, multiply, and 
divide, from which it is evident that all arithmetical 
problems can be solved on it. Particular attention is 
called to its availability in computing interest, dis- 
count, percentage, and exchange. It is a neat, compact 
machine, fourteen and one-quarter inches long, seven 
and one-quarter inches -wide, and five inches high, 
weighing eight and a half pounds. ' 

By referring to the cut, it will be seen that each key 
has two numbers on its top, one large and the other 
small, but for the present leave the small one out of 
consideration, and understand every reference to be to 
the large one only. It will be seen 
that the keys resolve themselves into 
rows running from right to left and 
rows running from the operator. For 
convenience in explaining, the rows 
running from right to left will be called 
rows, and those running from the ope- 
rator will be called series. It will be 
further noticed that every key in the 
first row has the figure 1 on its top, 
those in the second the figure 2, those 
in the third the figure 3, etc. The fig- 
ures on the tops of the keys in the 
series run from one to nine inclusive. 
The first series represents units, the 
second tens, and the third hundreds, 
etc. To add, it is merely necessary to 
touch on the machine the numbers to 
be added ; thus, if we have 5,673 plus 
933, we touch the figure 5 in the fourth 
series, 6 in the third, 7 in the second, 
and 3 in the first, when 5,673 will be 
shown. on the register ; we next touch 
9 in the third series, 3 in the second, 
and 2 in the first, when the sum of the 
two numbers, 6,605, will be shown by 
the register. This operation can be 
continued until the limit of the ma- 
chine is reached, which in. the stand- 
ard size is 999,999,999. 

Subtraction, multiplication, and di- 
vision can each be as rapidly and as 
easily performed. 

By again referring to the cut, it will 
be seen that at the front of the ma- 
chine is a plate in which are a number 
of square openings, which is called the 
register plate. At these openings are 
shown all results by numeral wheels, 
which are below the plate and which 
stand side by side on the same shaft, and each .of these 
numeral wheels is acted upon by its keys direct and 
also by the carrying part of the numeral wheel next 
lower in order, something that has never been practi- 
cally accomplished before in any mathematical calcu- 
lator operated by keys. The carrying mechanism in 
this machine is entirely independent of the keys 
struck, and the power required for carrying is gradu- 
ally accumulated and automatically released at the 
proper moment, therefore requiringno additional effort 
to depress the key when, through the operation of the 
carrying device, the next numeral wheel in order above 
has to be moved, than when such is not the case; there- 
fore, when a succession of nines occur on the register, 
and a key is struck in one of the lower orders, it is 
impossible to discover that any more power is required 
than when one nine only appears on the register. In 
this machine two positive stops are employed for each 
numeral wheel, one to prevent over-rotation of the nu- 
meral wheel under the impulse of the key stroke, and 
the other to prevent over-rotation of the numeral 
wheel when actuated by the carrying mechanism. As 
there is no fractional device employed to prevent over- 
rotation, the machine always responds to a light touch 
on the keys ; and as each numeral wheel is always in 
positive engagement with its controlling devices, ab- 
solute accuracy is insured at all times. It having been 
stated that the carrying device is independent, it will 
be at once seen that when a key of one of the higher 
orders is struck, the carrying device of the next lower 
order is at once released, allowing the numeral wheel 
on which the key struck acts to move independently of 
all numeral wheels lower in order. The result of any 
operation being obtained, the machine is returned to 
naught by depressing the lever which£appears on the 



right and turning the knob above it until the figures 
seven appear on the register, when release the lever 
and continue turning the knob, and the machine will 
stop at the ciphers. 

The comptometer is being manufactured by Messrs. 
Felt & Tarrant, 52, 54, and 56 Illinois Street, Chicago. 
«< e »» 

The Burled Foreata of New Jersey. 

An industry the like of which does not exist any- 
where else in the world furnishes scores of people in 
Cape May County, New Jersey, with remunerative 
employment, and has made comfortable fortunes for 
many citizens. It is the novel business of mining 
cedar trees— digging from far beneath the surface im- 
mense logs of sound and aromatic cedar. The fallen and 
submerged cedar forests of Southern New Jersey were 
discovered first beneath the Dennisville swamps 75 
years ago, and have been a source of constant interest 
to geologists and scientists generally ever since. There 
are standing at the present day no such enormous 
specimens of the cedar anywhere on the face of the 
globe as are found embedded in the deep muck of tbe 
Dennisville swamps. Some of the trees have been un- 
covered measuring six feet in diameter, and trees four 
feet through are common. 

Although ages must have passed since these great 
forests fell and became covered many feet beneath the 
surface, such trees as fell, according to the scientific 
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theory, whila.they were yet living trees are as sound 
to-day as they were the day of their uprooting. Such 
trees are called "windfalls'' in the nomenclature of 
the cedar mines, as it is thought they were torn up by 
the roots during some terrible gale of an unknown 
past. Others are found in the wreck that were evi- 
dently dead trees when they fell, and to these tbe 
miners have given the name of " breakdowns." The 
peculiar action of the wind and water in the swamp 
has kept these breakdowns in the same stage of decay 
they were in when they fell, as the same agency has 
preserved intact the soundness of the living trees. 

The theory of those who have made this mysterious 
collection of buried cedar trees a study is that they in 
some unknown age formed a vast forest that grew in a 
fresh water lake or swamp that covered this portion of 
New Jersey, the properties of the soil of which were ne- 
cessary to the forest's existence. According to Clarence 
Deming and Dr. Maurice Beasely, eminent geological 
authorities in Southern New Jersey, the sea either 
broke in upon the swamps or the land subsided and 
the salt water reached the trees. This destroyed the 
life of many of them, and subsequently some prehis- 
toric cyclone swept- over the forest and leveled it to the 
earth. The heavy trees gradually sank into the soft 
soil of the swamps until they reached the substantial 
earth or rock beneath it, where they reposed, unknown 
and undisturbed, until their presence was accidentally 
discovered in 1812. Ever since then the logs have been 
mined, and have been an important factor in the com- 
mercial and business prosperity of South Jersey. 

Tbe buried forest lies at various depths in the swamp, 
and the uncovering of the trees or working the " cedar 
mine" is done in a very simple and easy manner. The 
log miner enter* the swamp and prods in the soft soil 



with a long, sharp iron rod. The trees lie so thickly 
beneath the surface that the rod cannot be pushed 
down amiss on its testing errand, for the prodding is 
not so much in search of a tree as it is to test whether 
the tree is a "windfall" or a "breakdown." When 
the prod strikes tbe log, the miner chips off a piece 
with the sharp point of the tool, which brings the chip 
or splinter to the surface when drawn out of tbe muck. 
By the appearance and order of this chip the miner 
can tell at once whether the tree he has tested is a 
sound or a dead one. If the former, he quickly ascer- 
tains tbe length of the trunk by prodding along from 
one end of it to the other. 

That ascertained, he proceeds at once to raise the 
log from its hidden bed. He works down through the 
mud a saw similar to those used in sawing out ice in 
filling an ice house. With this he saws the log in two 
as near the roots as he cares to. The top of the tree is 
next sawed off in the same way, and then the bigcedar 
stick is ready to be released from its resting place. A 
ditch is dug down to the log, the trunk is loosened by 
cant hooks, and it rises with the water to the surface 
of the ditch. A curious thing is noticed about these 
logs when they come to the surface, and that is that 
they invariably turn over, with their bottom sides up. 
After mining, the log is easily " snaked out " of the 
swamp and is ready for the mill or factory. 
These ancient trees are of a white variety of cedar, 
and when cut have the same aromatic 
flavor intensified many degrees that 
the common red cedar of the present 
day has. The wood is of a delicate 
flesh color. One of the mysterious 
characteristics of these long-sunken 
trees is that not one has ever been 
found to be waterlogged in the slight- 
est. It is impossible to tell how many 
layers deep these cedars lie in the 
swamps, but it is certain that there 
are several layers, and that with all 
the work that has been done in con- 
stantly mining them during three- 
quarters of a century, the first layer 
has not yet been removed from the 
depths. At some places in the Dennis- 
ville swamp the soil has sunk in for 
several feet and become dry, and there 
the fallen cedars may be seen lying in 
great heaps, one upon the other. No 
tree has ever been removed from tbe 
Dennisville swamp from a greater 
depth than five feet, but outside the 
limits of the swamp they have been 
found at a great depth, which shows 
the correctness of the deep-layer theo- 
ry. Near the shore of the Delaware, 
eight miles from Dennisville, white 
cedar logs have been exhumed from a 
depth of 12 feet. At Cape May, 20 
miles distant, drillers of an artesian 
well struck one of the trees 90 feet 
below the surface. It was lying in an 
alluvial deposit similar to the Dennis- 
ville swamp. Another log was found 
at Cape May 20 feet below the surface, 
and a third at a depth of 70 feet. 
These deeply buried logs were among 
the largest ever brought to light, and 
their location so far away from the Dennisville marsh 
indicates the great extent of. that ancient forest area. 

The uses to which the cedar logs are put are many. 
The principal use is the making of shingles and staves. 
The longevity of articles made from the wood is shown 
in shingles, tubs, pails, and casks made from it over 70 
years ago, and which have yet to show the slightest 
indication of decay. The shingles and staves are 
worked into shape entirely by hand, the only machine 
work that is permitted In manipulating the cedar logs 
being the sawfng of them into proper lengths for the 
uses to which the lumber is to be put. The Dennis- 
ville cedar shingles command a price much higher than 
the best pine or chestnut shingles. 

What it is in the amber colored swamp water and red 
muck at Dennisville that preserves these trees so that, 
after the lapse of centuries, their fiber is as clean and 
smooth and strong as it was when the green branches 
of the cedar were waving over the swamp is a mystery 
that scientific men have as yet been unable to solve. 

— 2V. T. Sun. 

» 4 m » » 

The New British Rifle. 

Experimental firing with the new British military 
rifle at ranges beyond 2,000 yards has given the follow- 
ing results. The targets were small field fortifications 
ten yards long. The firing, volleys by about thirty men, 
was almost wholly from direction, sighting being im- 
possible, owing to tbe hazy weather ; yet at 2,000 yards 
out of 870 shots there were 159 hits ; from 867 shots at 
2,400 yards there were 96 hits ; and from' 629 shots at 
2,800 yards there were 104 hits. Penetration at the ex- 
treme ranges had been thought doubtful, but some 
bullets at 2,800 yards struck an iron target and were 
broken to pieces. 
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ENGINEERING INVENTIONS. 

A car wheel and axle has been patented 
by Mr. John H. Smith, of Paterson, N, J. This inven- 
tion provides means whereby one wheel will run in- 
dependent of the other, producing less friction on 
curves and preventing strain upon the axle, the axle 
and attached wheels being of simple, durable, and eco- 
nomical construction. 

A car coupling has been patented by 
Mr. Abraham G. W. Foster, of Whitesburg, Ga. It is 
so constructed that the coupling pin maybe set to be 
automatically thrown into coupled position with a 
coupling link and the latter guided into place in the 
drawhead, providing also for the uncoupling of the cars 
without the operator going between them. 

A safety applkinee tor car trucks has 

been patented by Mr. Gavin Rainnie, of Portland, New 
Brunswick, Canada. It consists of a heavy or strong 
bar bolted to the truck frame and bent to cause it to 
pass over the main stationary bolsters, being applied 
in such way as to keep the cars on their tracks in case 
of derailment, and to operate as a safety means in case 
of a broken rail. 



AGRICULTURAL INVENTION. 

A cultivator has been patented by Mr. 

Henry H. Hooker, of Wilmot, Kansas. The cutter 
blade is of approximately U-shape, with two cutting 
edges, the vertical side portions having adjusting aper- 
tures for the attachment of a bail with which the 
handle is connected, the blade being adjusted at any 
required angle, and the device being especially designed 
for cultivating garden vegetables, young onions, etc. 



MISCELLANEOUS INVENTIONS. 

An ironing table has been patented by 
Mr. Frederic A. Clark, of Newark, N. J. It is a table 
that is simple and durable in construction, and can be 
easily folded up, the invention covering various novel 
details in the construction and arrangement of parts. 

A load elevator has been patented by 
Messrs. Jacob Lane and Nelson McPherson, of Gains- 
borough, Ontario, Canada. It is made with a com- 
bined drum and ratchet wheel ofjpeculiar construction, 
the ratchet wheel being formed of inwardly tapering 
sections. 

A truss pad has been patented by Mr. 
Edward W. Holt, of Brooklyn, N. Y. It is flexible and 
hollow, and adapted to be inflated with air, water, or 
other fluid, and has partitions in the interior of the pad 
whereby the inflating medium is kept from shifting 
materially. 

A tether has been patented by Mr. 

George S. Sergeant, of Greensborough, N. C. It is made 
with a standard or stake on which a bracket or carrier 
is supported, so that it may rotate on or be adjusted 
along the stake, in connection with a pole and a spring 
connection supporting the pole. 

A sunshade for vehicles has been pa- 
tented by Letitia V. Luce, of New Orleans, La. It 
is a simple and readily manipulated device whereby 
the eyes of the driver may be shielded from the sun, 
the device being such that it can be readily withdrawn 
and concealed when not in use. 

A garment has been patented by Mr. 

Paul T. Forsyth, of Memphis, Tenn. This invention 
covers a garment provided at each side of the front 
opening of. the skirt portion with pockets which may 
be slipped over the knees of the wearer in riding or 
driving, as a protection against cold, winds, or storms. 

A new composition for dyeing aniline 
black has been patented by Mr. Benjamin F. Cresson, 
of Philadelphia, Pa. It consists of water, chlorate of 
potash, sal ammoniac, sulphate of copper, nitrate of 
iron, aniline oil, muriatic acid, and tartaric acid, com- 
pounded in a manner and in proportions prescribed. 

A double clamp has been patented by 
Messrs. William Carroll and Charles A. Hill, of 
Columbus, Ohio. It is for holding the doors of stoves 
in place on the stove casing while fitting on the hinges, 
pintles, etc., the clamp rods being held within casings 
in such way as to be acted upon by coiled springs. 

An adding machine has been patented 
by Mr. Charles B. F. Lincoln, of San Francisco, Cal. 
This invention covers various novel features in the 
combination and arrangement of parts in an adding 
machine, whereby greater simplicity, convenience in 
use, and rapidity in operation are attainable than usual. 

An automatic fan has been patented 
by Mr. Henry Goodspeed, of San Marcos, Texas. It is 
adapted to be connected to and suspended from the 
ceiling of a room in any desired position, the invention 
covering a peculiar construction and arrangement 
of parts, the fan to be operated by a suitable driving 
power. 

A foot rest for chairs has been pa- 
tented by Mr. Henry S. Parker, of Peterson, Iowa. It 
is especially adapted for use in connection with infants'* 
high chairs, the invention covering a novel construction 
which may be conveniently attached to chairs of dif- 
ferent widths, and alBO conveniently adjusted ver- 
tically. 

A life preserver has been patented by 
Mr. Samuel Pemberton, of Alpena, Mich. It consists 
of two hollow belts connected together at one side by 
a tube and at the opposite side by a bellows, the 
bellows communicating with one of the belts and forc- 
ing air through both of them, the apparatus forming an 
inflatable harness. 

An improvement in stereotyping has 

been patented by Mr. Lucius Goss, of New York City. 
This invention covers a method of casting and cutting 
plates of single column width, to be used to extend 
across two or more column* of a newspaper page, to 



facilitate the arrangement of pictures In the cast 
matter used by "ready print" newspapers. 

A sash balance has been patented by 
Mr. Charles Fowler, of East Springfield, N. Y. The 
invention consists of certain arrangements of wires or 
cords in the window or sash frame and friction pins in 
the sash, with means for taking up any slackness of 
the hanging wires or cords as it occurs, ordinary 
pulleys and weights not being necessary. 

A bag holder and fastener has been 
patented by Mr. Aloysins, of Loretto, Kansas. Com- 
bined with the bag is a suspension and fastening wire 
detachably secured to the mouth of the bag at one 
side, and formed with eyes at its ends, making a sup- 
port for the bag when not in use which may be em- 
ployed to fasten the bag after it is filled. 

A battery electrode has been patent- 
ed by Mr. Horatio J. Brewer, of New York City. The 
conductor, of carbon or other suitable material, is made 
with projections on its surface, an envelope or bag 
b*ung drawn over the projections to form pockets, in 
which a granulated or powdered electro negative ma- 
terial is packed between the conductor and the envelope. 

A fishing reel has been patented by 
Mr. Michael Cashin, of New York City. The reel is 
made with an operating mechanism designed to auto- 
matically wind up the line when a fish is hooked, the 
mechanism being so arranged that the control and 
winding and unwinding of the line may be readily 
effected. 

An ironing machine has been patented 

by Mr. Frank Corbett, of New York City. This in- 
vention relates to ironing machines in which the rev- 
oluble ironing rollers are hollow, to receive the steam 
or other agent by which they are heated, the invention 
covering novel features of construction and the arrange- 
ment of parts. 

A grapnel tongs has been patented by 

Mr. Thomas J. S. Davis, of Davis Wharf, Va. It is 
specially designed for loosening and raising oysters in 
deep or shallow water, and consists of two rakes 
adapted to swing toward and from each other, racks 
being connected with the rakes, and a gear wheel, drum, 
and ropes, for operating the racks and rakes. 

A folding bed has been patented by 
Mr. John S. Roe, of Chicago, 111. Combined with a 
casing and racks secured to its sides are toothed 
wheels on the sides of the bed, rods pivotally connected 
to the casing and to the bed, with a spring for holding 
the toothed wheel in engagement with the rack and the 
bed in a vertical position, with other novel features. 

A tin can has been patented by Mr. 

Francis J. Marmion, of New York City. It is made of 
but few parts, easily jointed together, forming a double 
seam on the sides of the can and on the joining edges 
of the flanges or sides of the steeple-shaped top, 
whereby the can is made very strong, the double joints 
acting as braces to all the sides and the top of the can. 

A gas pressure regulator has been pa- 
tented by Messrs. John W. Carter and Joseph Miller 
of Greenfield, Ind. This invention covers a novel con 
struction of the supply valve and its seat, with means 
whereby the valve is automatically opened and closed, 
reducing to a minimum the pressure in the service pipe, 
the device being also adapted to serve as a steam or 
liquid pressure regulator. 

An automatic advertising device has 
been patented by Mr. Edward C. Magnus, of Chicago, 
111. This invention covers a novel mechanism of 
springs and weights for utilizing the jolting, trembling 
and swinging motion of public vehicles, as cars, stages, 
etc., or frames of any kind to which a sign may be at- 
tached, to give motion to parts or the entire surface of 
advertising cards or devices. 

A gas check for waste pipes has been 
patented by Mr. Henry B. Eareckson, of New York 
City. It is for use on the waste pipes of wash basins 
and other watei fixtures, to permit the discharge of the 
waste water while automatically preventing the back- 
flow of sewer gas, a self-closing ilap valve opening by 
the pressure of the waste water, and closing tightly by 
the pressure of gas from the drain. 

A window shade attachment has been 

patented by Mr. Charles Niss, Jr., of Milwaukee, Wis. 
It is intended for window shades known as Venetian 
blinds, in which transverse slats are strung upon cords, 
the attachment furnishing a simple and convenient 
means for adjusting the slats, and to provide for the 
ready fastening of the blind to the window casing to 
prevent its being blown inward when the window is 
open. 

A check hook has been patented by 
Mr. Clinton C. Lovejoy, of Bethel, Me. The hook 
proper is connected to a spring of sufficient strength to 
return the check rein, being retained by a suitable 
device connected to the frame of the hook, and also 
adapted by means of a rear hook to be thrown off from 
the retaining device for unchecking the horse, whereby 
a driver may check up and uncheck the horse without 
leaving the vehicle. 

A pipe joint has been patented by 
Messrs. Francois Jos. Gamier and Nicolas Cure, of 
Brussels, Belgium. Combined with the plain flanged 
ends of two pipes connected by screw bolts is a thimble 
having an external under-cut flange, the thimble fitting 
loosely in the bore of the pipes, and the flange inter- 
vening between the abutting edges, a soft packing 
being placed between the under-cut f aces of the flange 
and the pipe ends. 

A stamp puller has been patented by 
Mr. James M. Moore, of Union City, Tenn. It has sills 
with parallel runners, a derrick on one sill and a 
standard bearing on the other, to which is fulcrumed a 
dranght-beam lever, there being a lever-hoisting tackle 
on the derrick and a brace jointed loosely at its ends 
to the top of thederrickand to theothersill, whereby a 
constant power may bo employed, with the force the 



greatest and the speed the slowest at the commence- 
ment of the pull. 

An apparatus for teaching arithmetic 
has been patented by Messrs. Ignatius L. Unterbrink, 
of St. Rosa, and Albert G. Vandenbrock, of Cassella, 
Ohio. It is made with a casing having two vertical 
series of horizontally aligned polygonal rollers having 
numerals on their faces, and an intermediate vertical 
polygonal roller separating the series and having al- 
gebraic signs on its faces, with other novel features, 
designed to save time and labor for both teacher and 
pupil. 

An apparatus for automatically regu- 
lating the flow and temperature of fluids has been pa- 
tented by Mr. George A. Gustin, of Washington, D. C. 
It consists of a valve operated by electro-magnets and 
a battery, in connection with a thermostat and a 
weight, so that the thermostat can be set at any desired 
temperature, the thermostat being operated by the tem- 
perature of the water it is intended to control, and con- 
nected electrically with one or more of the magnets 
which operate the valve. 

A machine for wiring corks in bottles 
has been patented by Mr. Benjamin Adriance, of 
Brooklyn, N. Y. This invention covers an improve- 
ment on former patented inventions of the same in- 
ventor, and consists principally in means for giving to 
the intermittingly rotated spindle a varying velocity of 
rotation, and in means for locking the spindle against 
axial movement while it Is being moved longitudinally, 
together with means for operating the twisting pliers 
and clamping or tension jaws for holding and releasing 
the wires. 
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The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 
peaberry machines; also rice and macaroni machinery, 
are built by The Hungerford Co., 69 Cortlandt St., N. Y. 

Woodworking machinery, planers, surfacers, match- 
ers, headers, etc. Rollstone Machine Co., Fitchburg. 
Mass. 

** New Drill Chuck," holding straight taper or square 
shanks. Address Standard Tool Co., Cleveland, O., 
mfrs. of twist drills, reamers, and special tools. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St.. Philadelphia, Pa. 

ty*Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadwa* 
New York. Free on application. 
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NEW BOOKS AND PUBLICATIONS. 

The Elements of Electric Lighting. 
Including electric generation, meas- 
urement, storage, and distribution. 
By Philip Atkinson, A. M., Ph.D. 
260 pages, 12mo, 104 illustrations. 
Price $1.50. 
This work, although it has been condensed into a 
volume of less than 300 pages, covers very fully the field 
of electric lighting. It is intended as a popular hand- 
book, and is free from unnecessary technicality and ma- 
thematical formulae. Beginning with the theory of the 
dynamo, it covers the ground of its development until 
the complicated form is reached as represented by the 
types used in our large plants. The subject of the 
electric lamp, both arc and incandescent, is treated in 
the same way, and the different systems, as represent- 
ed by the Swan, Weston, Edison, Sawyer-Man lamps 
and others, are described and represented. A chapter is 
devoted to the subject of the secondary battery and its 
theory and practicability as a means of storing power is 
treated of. There is also a chapter on the method of 
distributing the electricity from a central station to the 
consumer or for use in lighting towns and cities. In 
this connection is discussed series and parallel installa- 
tion, the electric regulator, the meter, and the different 
appliances that have become necessary with the intro- 
duction of the system of general illumination. The 
ground covered by this work is extensive, but the sub- 
ject has been skillfully handled, and as a handbook for 
the practical mechanic, the beginner in electrical sub- 
jects, the student, or the general reader, it will be found 
of great value. 

Swine Plague, with Especial Refer- 
ence to the Porcine Pests of 
the World. An etiological, patho- 
anatomical, prophylactic, and criti- 
cal contribution to general pathology 
and state medicine. By Frank 8. 
Billings. Lincoln, Neb. : Journal 
Company, State Printers. 1888. Pp. 
414. 

This monograph, issued by the University of Ne- 
braska, is the second report from the patho-biological 
laboratory in charge of the distinguished anthor. The 
subject is' treated very fully, but, from its nature, it 
does not lend itself to a review. The work may be 
noted, however, as attractively printed and bound and 
Illustrated by a number of plates showing the appear- 
ance of the affected parts and of the micrococci char- 
acteristic of the diseases. 

A Treatise on the Law of Building 
and Buildings : Especially Re- 
ferring to Building Contracts, 
Leases, Easements, and Liens. 
By A. Parlett Lloyd, of the Baltimore 
Bar. Boston : Houghton, Mifflin & 
Co. New York, 11 East Seventeenth 
Street. The Riverside Press, Cam- 
bridge. 1888. Pp. li, 618. Price 50 
cents. 

This work is strictly a law book, a manual of build- 
ing law. It claims to be the first work upon its sub- 
ject. Although it may seem rather designed for lawyers, 
it is one of those books that should be in the possession 
of all interested in building, as, owing to its extensive 
index, digests of decisions, and forms of agreement, it 
will be appreciated by such. It is distinctly American, 
and American decisions will be found liberally quoted. 
Mechanics' liens are very extensively treated, and 
chapters devoted to building contracts, building leases, 
etc., are given. 

The Proceedings of the Michigan En- 
gineering Society, at its ninth annual convention, in 
January last, constitute an octavo pamphlet of 144 
pages, published by Messrs. Ihling Bros. & Everard, of 
Kalamazoo, and sold at 50 cents. Similar reports can 
be had of former conventions, since 1882, in which 
many valuable papers are preserved in permanent form 
for convenient reference. 
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hints to correspondents. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) E. F. B.— You will find the subject 

of japans treated in Spons' "Workshop Receipts," and 
in the "Painter's Encyclopedia. 11 We can supply you 
witheitherfor$2. 

(2) O. W. K. asks : 1. How many cubic 

feet of water gas is required to give the same heat as 
one pound of ordinary bituminous coalP A. About 
15 cubic feet of gas. 2. Also how many cubic feet of 
air is required to effect the perfect combustion of a 
cubic foot of gas? A. From ? to 12 cnbic feet of air. 

(3) H. A. E. asks : 1. Is common stove 
pipe iron without the glaze on it just as good as Kussia 
iron with the glaze on it for the magnet cores of 
simple electric motor? A. Almost as good. 2. How 
many carbons (each being one-half inch diameter by 
five inches long) will it take to get the same carbon 
element as you described, five byfleven inches? A. Ten 
3.£How many batteries will it take, each holding one 



pint of electropoion fluid, to drive the motor? A. About 
20, arranged five in parallel. 4. Can the brush-holding 
disk be made out of wood just as well? A. It can be 
made of wood. Vulcanite would cost 25 to 50 cents. 

(4) Gr. D. writes : I have an under- 
ground ice house with close board floor above. It has 
become so charged with carbonic acid gas, arising from 
the leaves with which the ice is covered, that we cannot 
go down with a lamp, which immediately dies out. I 
have tried throwing in quicklime, which does very 
little good. Can you tell me how to expel the gas, as 
it is very unsafe to go in? A. Slake the lime thoroughly 
with water before putting it in the ice house. Use the 
lime while still fresh. It is very dangerous to descend 
into a place that cannot support the combustion of a 
lamp. 

(5) H. J. D. asks by what process oil 
and water can be mixed. A. By dissolving gum traga- 
canth or some similar substance in the water a mechani. 
cal mixture known as an emulsion can be produced. A 
caustic alkali such as.soda will decompose the oil, and so 
effect a " destructive *' mixture. 

(6) E. P. asks if cigarettes are made 
with thehands like cigars or-if made by machinery. A. 
They are made both ways. A good operator will make 
1,200 per day by hand. 

(7) H. W. S. asks : Could I run a dy- 
namo with a one horse power water motor, and have 
it light a private house with incandescent lights to the 
extent of about 175 candle power? What dynamo 
should I use? A. A one horse power motor would 
not be sufficient for your purposes. Double that size 
would be preferable. Use the dynamo described in 
Supplement, No. 600; wind three or four extra layers 
on the field and place it in shunt. 

(8) H. D. asks what processes are used 
to refine lard, or where he can find information on 
this subject. A. The fat, as fresh as possible, is treated 
in a boiler with steam at 60 to 80 pounds for 6 or 8 
hours. The separated lard is floated off by adding 
water to the boiler, or all is run off together and the 
lard separated when cold. 

(9) F. W. B. asks : 1. Can the arma- 
ture core be made— for the 8 light dynamo — of iron 
wire in the same manner as the drum armature given 
for the hand power machine and give as good results as 
the ring armature? A. Yes. 2. Why should the iron 
wire be varnished? A. To avoid metallic contact. The 
object of dividing a core is to avoid Foucault currents. 
If the parts were in contact, the core would be practi- 
cally solid, and the dynamo would be of much lower 
efficiency. 

(10) J. C. F. — Gras made from kerosene 
is entirely too heavy for ballooning purposes. Hydro- 
gen may be made by acting on zinc or iron scrap with 
acid or by passing steam through a tube filled with 
white cut iron scrap. This is a very buoyant gas, but 
leaks out rapidly from the balloon. 

(11) F. P. A. asks : Will you please tell 

me how to prepare and apply the black enamel used on 
bicycles? A. The best quality of japanning put on by 
oven process is employed. For description of same we 
refer you to *' Workshop Receipts," vol in., which we 
can send you for $2 by mail. 

(12) J. J. C. asks : 1. Please grive me the 
receipt for a good baking powder, and directions 
for making. A. Mix together perfectly dry 83 parts 
by weight of bicarbonate of soda and 188 parts of acid 
tartrate of potash (cream of tartar). 2. I have a pint 
bottle of Stephens 1 commercial ink which writes very 
lightly. What kind and what quantity ^qf nut galls 
shall I use to darken it? A. We would no 
add anything to the ink. You would do be! 
new bottle. 3. What must I mix bronze 
so as to be able to use it as gold paint? A. 
nish. 4. I have an elegant four in hand scarf which 
has been Boiled by wearing in hot weather; how can 
make it fit to wear? A. Try sponging with ammonia' 
and alcohol. It is doubtful if you can remove the 
stains. 

(13) M. W. S. asks : How is absorbent 

cottton, used by surgeons, made? A. Take of the best 
quality of carded cotton batting any desired quantity, 
and boil it with a 5 per cent solution of caustic potassa 
or soda for one-half hour, or until the cotton is entirely 
saturated with the solution, and the alkali has saponi- 
fied all oily matter. Then wash thoroughly, to remove 
all soap and nearly all alkali, press out the excess of 
water, and immerse in a 5 per cent solution of chlorin- 
ated lime for 15 or 20 minutes, again wash, first with a 
little water, then dip in water acidulated with hydro- 
chloric acid, and thoroughly wash with water, press 
out the excesB of water, and again boil for 15 or 20 
minutes in a 5 per cent solution of caustic potassa or 
soda ; now wash well, dipping in the acidulated water 
and washing thoroughly with pure water. Afterward 
press out and dry quickly. The amount of loss by this 
process is practically 10 per cent. A sample of 360 
grains lost, on boiling with alkali and bleaching, 15 
grains, or 4*17 per cent, and 270 grains of this bleaching 
sample lost, on again boiling with an alkali, 14 grains, 
or 5*18 per cent, a total loss of 9'35 per cent. When 
properly made, if dropped into water it should immedi- 
ately become saturated and sink to the bottom. 

(14) T. P. H. asks : 1. Why should the 

combined resistance of all the relays on a telegraph line 
equal the resistance of the line and battery ? A. Any 
such rule is empirical. The correct method is to have 
the resistance of the entire external circuit line relays 
and all equal to the resistance of the battery. By ap- 
plying Ohm's law it will be found that with this ar- 
rangement the maximum current is obtained with the 
minimum number of cups. But for economy of chemi- 
cals the resistance of the battery should be as low as 
possible. 2. What is the best elementary work on elec- 
tricityland the telegraph ? A. We recommend, and can 
supply by mail, Larden's " Electricity for Schools and 
Colleges," price $1-75 ; also Thompson's ** Elementary 
Electricity," price $1.25; also "Electricity and the 
Electric Telegraph," by Prescott, in two volumes, 
price $5. 
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(15) C. W. asks : 1. What acids will 
combine with asbestos ? A. No acid will combine with 
it. 2. I wish to polish some steel plates, 2^>X3xA °f 
an inch thick, so that they are perfectly plane on one 
side. In what waycanl do this the easiest ? A. Plane 
them as true as possible, then grind them with emery in 
sets of three, rubbing first plate against second, and 
then third against first and second until finished, so as 
not to grind them in pairs. 3. Be kind enough to tell 
me what is the powder inclosed. I think it is a car- 
bonate of something, and have not the apparatus to 
fully test it. A. The powder is a carbonate. Analysis 
will cost $5, 4. Can you furnish me with a new book 
called the " Techno Chemical Receipt. Book "? A. We 
can send the " Techno-Chemical Receipt Book, 1 * by 
mail, for $2. 

(16) A. B. asks : Is there anything that 
will make the ink that is used with rubber stamps in- 
delible when used to stamp linen ? A. Probably 
printer's ink is the most available. Or try the follow- 
ing : 100 gr. hydrochlorate aniline, 60 gr. sodium 
chlorate, i% oz. water, % gr. vanadate of ammonia. 
Collect and dry the precipitate and make into paste 
with gum arable, water, and glycerine. 

(17) J. L. B. asks for the best way to test 
acetic acid. A. Test acetic acid either by acidiment- 
ing with standard solution of alkali, or less perfectly 
by specific gravity. We refer you to DusBauce's 
"Treatise on Vinegar, 1 * price $5. 

(18) W. V. D. asks : What are the cross 
hairs in instruments for surveying and leveling made of, 
and how put in ? A. Spider web or unspun silk fibers 
or fine platinum wire are used. They are cemented 
across a ring which is secured within the tube of the 
telescope. 

(19) T. G. P. asks : What is the correct 
pronunciation of dynamo'and dynamite ? A. Dina'mo, 
di'namite, the first syllable pronounced in both cases 
short like "bit." 

(20) F. S. asks : What process is the 
best to fill up the pores of Portland cement tiles or ar- 
tificial stones ? A. We can recommend no process 
that would be thoroughly satisfactory. Melted paraf- 
fine might be tried applied to the tiles while warm, or 
the i ilea might be washed with or dipped in cement and 
water mixed to the consistency of cream. 

(21) Acekay writes : I have a tortoise 
Rhell watch chain, from the links of which the polish 
is worn. How can it be conveniently repolished ? Also 
what is the general process of finishing and polishing 
tortoise shell ? A. Tortoise shell is finished by scrap- 
ing. Then it is polished with pulverized charcoal and 
water on a woolen cloth perfectly free from grease. 
This is followed by water and washed chalk or whiting, 
the article being moistened with vinegar. Finally it is 
hand-rubbed with dry whiting or rotten stone. From 
above description you can tell how to treat your chain. 

(22) W. F. S., Jr., asks: Can iron or 
steel be deposited on any of the other metals? Also, 
would itjbe possible to plate a worn bearing with iron or 
steel ? A. Yes; see Scientific American, June 9, 1888, 
p. 359, and Supplement, No. 605, which we can send by 
mail for 10 cents. It would be doubtful if it would be of 
practical use. 

(23) A. A. S. asks : 1. In experimenting 
with carbon oil from petroleum would there be any dan- 
ger of getting an explosion with acids and the oil. A. 
There is not much danger of an explosion, though it is a 
possibility. 2. Can you give the characteristics of Lima, 
Ohio, crudejoil ? A. In early wells the oil had a sp. gr. 
of 36" B., later it has reached 37° and 38° B. ( and in 
one instance (McCullough well) 41° B. It contains a 
large percentage of offensive sulphur compounds. It is 
claimed thatjit yields 65,percent of completely deodoriz- 
ed illuminating oil. For analysis address David T. Day, 
Esq. .United States Geological Survey, Washington, D. C. 
3. What will precipitate lime from a solution ? A. It 
depends on the form in which it is present. Oxalate of 
ammonia, a poison, is the universal precipitant. When 
the lime is in solution as bicarbonate, boiling will do it; 
when as sulphate, alcohol will answer. 

(24) J. P. E. asks : Can beeswax be 

plated with nickel, and if so, how should I proceed? 
A. Coat it with plumbago, dust on fine iron powder, 
immerse in a sulphate of copper bath for a few 
minutes, and then plate with battery. 

(25) C. S. P. — Exposure to the sun under 

glass is said to bleach ivory. For binoxide of hydro- 
gen bleaching we refer you to Supplement, No. 339, 
which we can send you by mail for ten cents. 

(26) Gr. A. J. asks : 1. What is used to put 
a polish on brass, such as hanging lamps and the like? 
A. Shellac dissolved in alcohol. Great care and abso- 
lute cleanliness is needed in applying it. The metal 
after polishing with rotten stone and oil must be washed 
and dried and shellacked while hot. 2. What is good to 
remove fly specks from brass ? I have tried soap and 
water, gasoline, kerosene, etc., but have not succeeded. 
A. Rub off with ground pumice, followed by rotten 
stone, and apply shellac as above. 3. Is there any lubri- 
cating oil void of acid? A. Sep. 4. Does an ounce of 
steam at 500° occupy more space than at 212°? A. Yes; 
about 50 per cent more volume. 

(27) M. N. writes : Is it necessary to 
have the windows of a school room (heated by hot air, 
with ventilators around the sides near the floor) down at 
the top? It is very uncomfortable to have the windows 
down a foot or more, but our teacher insists on having 
them fso. A. We favor ventilation, and believe that 
your teacher is right. 

(28) C. C. G. asks for a recipe that will 
produce an innocent green color, with linseed oil. A. 
Use chrome green, a mixture of lead chromate and 
Prussian bine. 

(29) T. J. asks : Can a molecule exist 
apart from gravity ? A. Gravity is an Inherent pro- 
perty of matter. If all matter were annihilated except 
one molecule, it would possess gravity, although 
nothing would exist for it to react upon. It would be 
an analogous case to the firing of a cannon In the midst 
of the desert of Sahara, where sonnd would be pro- 
duced, though there wonld be no being to hear it. 



(30) Old Reader asks how to clean out 

paint brushes that are hard with old paint. A. Soak 
the bristles only in washing soda and wash out with 
hot water. Soaking in turpentine may be sufficient, and 
if so, will be less trying to the brush. 

(31) T. S. C. asks : What can I put in 
gum arabic to keep it from souring and at the same 
time keep it neutral ? And also to prevent it from 
cracking when mixed with color, as I want to use it for 
coloring photos. I have tested most everything without 
effect. A. Glycerine or honey will prevent cracking. 
A very little oil of cloves will preserve it from turning 
sour. 

(32) L. M. W. asks : I would like to 
learn how to take tin types. Could you give formulas 
for the sensitive developing and fixing baths, also how 
how to repair and place the film on the plate? A. See 
the very complete formula published in "The Ferro- 
type, and How to Make It," which we can supply for 
50 cents. 



TO INVENT0BS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

October 9 1888 

AND EACH BEARING THAT DATE. 

ISee note at end of list about copies of these patents.] 

Adding machine, C. B. F.Lincoln 390.788 

Alarm. See Burglar alarm. 

Alloy. J. Hurych 890,972 

Auger. H. Burdick 390,749 

Axle box lid, car, Morris & Lawrence 490,981 

Axle boxes, dust guard for car, J. Stier 390,991 

Bag holder and fastener, A. G. Blincoe 390,643 

Bar. See Grate bar. 

Barley flakes. Farwell & Rhines 390.849 

Barley flakes, making, Farwell & Rhines 390.850 

Battery. See Galvanic battery. 

Batting, machine for making cotton, Walker & 

Williams 390,923 

Bed, folding, A Uxander & Lyn n 390,640 

Bed, folding, J. S. Roe 390.805 

Bell pull, electric, P. A. Harris 390,778 

Beverage shaking and mixing machine, B. F. K. 

Jennings 390,974 

Bicycle, F. M. Drake 390,952 

Bicycle, W. F. Stevens 390,916 

Billiard cue and tip, F. P. Hull 390,860 

Binder, A. K. Owen 390,984 

Bit gauge, J. E. Windle 390,936 

Blast pipe, Appleby & Robinson 390,937 

Block. See Pulley block. 
Board. See Ironing board. 

Bobbin winding machine, C. F. Wickwire 390,932 

Boiler cleaner, Lane & Davies 390.866 

Boot or shoe uppers, implement for fluting, C. T. 

Wood 391,002 

Bottle rinsing machine, J. Masson 390.688 

Bottles, machine for wiring corks in, B. Adrlance 390,742 
Box. See Fare box Journal box. 

Box or canister, A. F. Fitz Gerald 390.761 

Brake handle, B. L. Wright 391,01)4 

Brake shoe, J. A. Smithhlsler 390.914 

Brick machines, device for breaking up the lami- 
nations of the clay in screw, C. D. McClellan... 390.879 

Brush. L. Strickel 390,715 

Brush heads, machine for boring, A. C. Bsta- 

brook 390,956 

Buckets, cover for sap, H. Walcott 390,728 

Buildings, construction of fireproof iron, B. J. 

Weston 890,732 

Bureau, D. C. Clapp 390,840 

Burglaralarm J. G. Schuirmann 390,989 

Burner. See Gas burner. 

Bustle. J effery 4 Stern 390,973 

Butter worker, Pennebaker & Boss 390,700 

Button. H. F. Hambruch 390,855 

Button, R. Liebmann 390,869 

Button setting tool, B. H. Taylor 390,818 

Cable grip, R. A. McLellan 390,882 

Can. See Tin can. 

Cane, walking, J. B. Hale 390,961 

Car buffer, F. A. Fox 390,958 

Car coupling, D. Bellon... 390,944 

Car coupling. A. G. W. Foster 390.766 

Car coupling, J. H. Weaver 390,827 

Car. dump, L. J. Lewis 390,867 

Car heater. B. Collins 390.649 

Car heater, G. M. Edwards 390,953 

Car, railway. W. Klinker 390,866 

Car, stock, R. Wills 390,935 

Car ventilator, C. P. Weiss 390,828 

Car wheel and axle, J. H. Smith 390.811 

Car wheels, making, J. Munton 390,695 

Cars, beating and cooling railway, H. Penoyer. ... 390,701 
Carbon contact or commutator brush, C. J. Van 

Depoele 390,921 

Card, feeding a, P. J. Connelly 390,947 

Carpet fastener, B. R. Taylor 390,720 

Carriage, baby, H. C. Seip 390.H09 

Carriage wrench, b\ A. Wegner 390.7-il 

Casting hooks into eyes, C. L. Sage 390,907 

Casting metal ingots, J. Illingworth 390,861 

Centering gauge, C. Gage 390,658 

Chairs, foot rest for, H.S.Parker 390,801 

Chimney cap, H. M. Hansen 390.857 

Chlorine, manufacture of, A. R. Pechiney 390,895 

Chuck, self-oiling punch, D. Warner 390.925 

Churn closure. J. McDernald...-. 390,689 

Cigar bunching machine, J. J. Bach. 390,940 

Cigar seller, C. O. Cole 390,841 

Clamp. See Double clamp. 
Cleaner. See Boiler cleaner. Flue cleaner. Win- 
dow cleaner. 

Clock, alarm, A. M. Lane 3S0.T8B 

Clothes pounder, W. Baynes 390,744 
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orotcb mechanism, locking device for, A. H. Mer- 

rlman 390.888 

Collar fastening. J. K. Farrell 380,848 

Combination gauge, W. B Little 390,78.) 

Cork extractor J W Milam ... SSO.ffJl 

Corn sheller, H A Adams ..390,831 

Corn silking machine, J H. Cuskley 390,948 

Corset, M. L. Geffs 390,771 

Coupling. See Car coupling 

Cranberry gatherer, D. Crowell 390,843 

Cuff holder. A. W. Sawyer 390,908 

Cultivator, H. H. Hooker 890,783 

Cup. See Oil cop. 

Cut-off and filter, rain water, W. W. Bays 390,943 

Cutter. See Paper cutter. 

Dental chairs, mechanism for lowering, L. Stuck. 390,816 

Dental linings, etc., foil for, J. A. Daly 390,960 

Dental plate, foil lined, J. A. Daly 390.664 

Desk, school, H. B. Hiteshew 390.859 

Die. See Metal bending die. 

D.ior lock, W. W. Pursel 390,704 

IMor check. S. H. Miles 390,887 

Double clamp, Carroll & Hill 390.751 

Draught attachment for vehicles, J. D. Miller 390,839 

Draught equalizer, J. D. Wlllet ... 390.73U 

Draining lands, etc., W. Heaton 390,780 

Dress form. C. H. Griffin 390,666 

Dress form, A. S. Hall 390,668 

Drier. See Fruit drier, dumber drier. 

Drill. See Twist drill. 

Drugs, machine for compressing, Tinlin & Piat- 

kowskl 390,833 

Drying house, N. 8. Wlllet 390,737 

Dustpan, Hebden 4 Thorpe 390,781 

Dyeing aniline black, B. F. Cresson 390 8(2 

Ear protector, H.J. Weldon 390,938 

Egg cell, J. Wleland 390,736 

Electric generator, multiple current, K. E. Rles... 390.906 
Electric generator, synchronizing, G. Westing- 
house, Jr 390,9.10 

Electric machine, dynamo, J. Emmner, Jr 390,955 

Electric machine, dynamo, N. Tesla 390,721 

Electric machines, apparatus for synchronizing 
alternate current dynamo, O. B. Shallen- 

berger 390,912 

Electric machines for electric distribution, coup- 
ling dynamo, O. B. Shallenberger 390,910 

Electric translating devices, regulator for, O. B. 

Shallenberger 390,911 

Electrical distribution, system of, O. B. Shallen- 
berger 390,990 

Electrically operative lock, G. S. Neu 390,795 

Electro-dynamic machine, K. E. Rles 390,905 

Electro-dynamic motor, E. E. Rles 390,904 

Electrode, battery, H. J. Brewer 390.748 

Elevator. See Load elevator. 

Elevator, W. E. Nickerson 890,797 

Elevator operating device, I. H. Venn 390325 

Engine. See Gas engine. Steam engine. 
Extractor. See Cork extractor. 
Fabric. See Knit fabric. 

Fan, automatic, H. Goodspeed 390,663 

Fare box, F. B. Brownell 390.946 

Feed house for animals, E. M. Crummer 390,652 

Feed rack, A. Hall 390.667 

Feed water, apparatus for purifying, W. Webster 390,927 

Fence, Howard & Ward 390,071 

Fence. J. I.. Symonds 390,995 

Fence machine, picket, Odell 4 Hopper 390.983 

Fence machine, picket, 8!. J. Toungs 390,739 

Fencing, machine for making barbed, Jordan & 

Templln 390,975 

File cutting machines, chisel holder for, H. 

Michel 390,793 

Fire extinguisher, automatic, W. Neracher 390,696 

Fishing reel, M. Cashln 390.752 

Flue cleaner, W. H. Thomas 390,822 

Fluids, apparatus for automatically regulating 

the flow and temperature of, G. A. Gustin 390,960 

Foot power motor, J. M. Curtice 390,663 

Frame. See Saw frame. Window frame. 

Fruit drier, W. Grey 890,959 

Furnace. See Garbage cremating furnace. 

Smokeless furnace. Sorghum furnace. 
Furnaces, fore hearth for lead smelting, W. A. 

Eoneman 390,785 

Furniture, folding, G. H. Strong 390.815 

<iauge. See Bit gauge. Centering gauge. Com- 
bination gauge. 

Galvanic battery, D. Humphreys .390,674 to 390,677 

Garbage cremating furnace, A. ylvarttas .. 390,922 

Garment, P. T. Forsyth 390,765 

Garment supporter, B. J. Greely 390,776 

Gas burner, Gill 4 Foley 390,660 

Gas compressing and refrigerating apparatus.!,. 

Block S90&T6 

Gas engine, H. K. Shanck 390,710 

Gas log and fireplace, Q. 8. Backus 390,743 

Gas stand, portable, E. S. Rich 390,706 

Gate. See Hatchway gate. 

Gate, A. Miller 390,692 

Gate, J. A. Miller 390,698 

Gear teeth, cutter for cutting, T. S. Mower 390,982 

Generator. See Electric generator. 

Glass labels, furnace for heating, J. T* Dawes 390344 

Glass panels, metallic frame for, A. Nacke 390.794 

Goring pattern, H. Gould 390,664 

Grain binder, H. E. Prldmore 390,987 

Grain binder, P. H. Saxman 390,709 

Grain separator, W. L. Gllson 390,772 

Grate bar, O. Rellly 390,902 

Grip device, Intermittent, W. E. Nickerson 390,796 

Hair picker, H. Mundell 690.694 

Hammock, swing, lounge, and table, combined 

F. H. Perry 890,985 

Handle. See Brake handle. 

Harness rosette, E. F. Puueger 390,702 

Harrow, spring tooth, A. A. Stlmson..., 39u,812 

Hatchway gate, elevator, R. M. Kershaw 390,864 

Heater. See Car heater. 

Heel trimmer, J. H. Busell 390,750 

Hitching post, L. Dow 390,951 

Hoe, hand, P. Jacobus „* M 390,679 

Holder. See Bag holder. Cuff holder. Paper 

holder. Sash holder. 
Hook. See Whlfiletree hook. 

Hoop planing machine, O. Schlmansky 890.807 

Hose bridge, Tucker 4 Keegan 390,920 

House. See Drying house. Feed house. 

Ice pick, rotary, W. Tunstlll 390,998 

Ingots, apparatus for forming compressed steel, 

W. H. Singer 390,810 

Injector.E Ware S90,7o0 

Insulator or bracket support for electric wires, T. 

E. Adams .;90,741 

Iron. See Polishing iron. 

Iron Into steel, converting cast, Hooper 4 Clark. . 390,989 

Ironing board and iron stand, combined, W. H. H. 

Marcum 390,686 

Ironing machine, F. Corbett 890,766 

Ironing table. F. A. Clark 800,751 

jack. See Lifting Jack. 

Joint. See Pipe Joint. Railwar.rall Joint. 



Journal box, T. McGrath 8(0380 

Knife. See Oyster knife. 

Knit drawers, G. D. Munslng 891,007 

Knit fabric, G. D. Munslng 391,005 

Knit undershirt, etc., G D. Munslng 391,006 

Knitting machine, circular, H. Heine 390,966 

Knitting machines, electrical stop mechanism for, 

A. M. Newlands 390.891 

Ladder and table, step. J B Marsden 890,687 

Lamp extinguisher, A. G. Hovde 390,970 

Lamp, gas, C. Westphal 391,000 

Lamp, incandescent electric, A. L. Relnmann 390,903 

Lamps, globe for electric arc, W. W. Downing .. . 390,846 
Lamps, suspension device lor, Bryant 4 Trump- 

bour 3903)7 

Lasting and sole laying machine, C. T. Wood 891,001 

Latch, gate, H. L. Booth 390,645 

Lathe for turning wooden spirals, V. Merklen 390.884 

Levers, device for operating a set of, H. D Gaose, 

390,768, 390,769 

Life preserver. S. Pemberton. 3W.808 

Lifting jack, N.Beauregard 390,834 

Lifting jack, L. B. Holt 390.671 

Lifting jack, A. A. Strom 890,81) 

Liquid meter, G. Teldeman 390,918 

Liquid separator, centrifugal, C. D. Shepard 390,711 

Load elevator, I.aoe 4 McPherson 390,787 

Lock. See Door lock. Electrically operative 
lock. Vehicle seat lock. 

Lock, W.E. Sparks 390,915 

Loom let-off mechanism, S. M. Hamblin 390.962 

Loom temple, B. D. Stevens 390,714 

Loom weft-stop mechanism, Hattersley 4 Hill.... 390.779 

Lounges, head and back for, A. G. Phillips 390,703 

Lubricator, W. P. Miller 390390 

Lumber drier, A.S.Nichols 390,697 

Matching machine, upright. Woods 4 Thomas 391,003 

Measure and protractor, adjustable angle. W. 

Quayle 390,706 

Mechanical movement, J. W. Kincald 390.976 

Mechanical movement, A. Worth 390,926 

Metal bending die, A. A. Strom 390,814 

Metal cutting machine, O.C. Little 390.978 

Metallic wheel, E. R. Kinney 390,682 

Meter. See Liquid meter. 
Mill. See Roller mill. 

Motor. See Electro dynamic motor. Foot power 
motor. 

Motor. G. F. Wells 390,929 

Motors, regulator for alternate current, N. Tesla.. 390,820 

Nail machine, wire, II. Cameron 390,848 

Oil cup, G. G. Prefantalne 390,986 

Oil press, M. Crawford 390,651 

Oiling projectile, sea, A. H. Walker 390,729 

Ore concentrator and amalgamator, J. D. Coplen. 390,755 

Ore sizer, hydraulic, J. Symons 390,717 

Ores, stack furnace for reducing, A. T. Hay 390,964 

Oyster knife, C. B. De Lamarre 390,759 

Pad. See Truss pad. 
Pan. See Dust pan. 

Paper cutter, L. Ehrllch 890,954 

Paper holder and cutter, wrapping, W. H. Bat- 
tels 890,942 

Paper rolls, adjustable expansion spool for, Tay- 
lor 4 Wickens 390,719 

Pen blanks, machine for cross rolling the nibs of 

gold, E. Wiley 390,934 

Pens, manufacture of gold, P. Wiley 390,933 

Pipe. See Blast pipe. 

Pipe connection. 8. E. Thomas 890,821 

Pipe joint, Garnler 4 Cure 390,770 

Pipes, gas check for waste, H. B Eareckson 390,761 

Planing machine, wood, J. F.Welch 390.829 

Planter, \V. H. Slappey 390,712 

Planter, T. W.Thornton 390,722 

Planter, corn, R. C. Robinson 390,708 

Planter, corn and cotton. F. A. Jacobsen ' 390,678 

Planters, check row attachment for, R. C. Robin- 
son 390,707 

Plate, corrugated, R. Balllie 390,941 

Plug box machine, Mlllen 4 Mousseau 390388 

Pole tip, G. Mengel 390,883 

Polishing Iron. B. Swift 390,817 

Post. See Hitching post. 

Potato sprinkler, G. A. Farrand 890357 

Power transmitting apparatus, C. C. Palmer 890,799 

Press. See Oil press. 

Printing presses, ink fountain for, H. Swain 890,994 

Protector. See Ear protector. 

Pulley block, C B. De Lamarre 390,845 

Pulp digesters, lining for, S. R. Wagg 390,727 

Pulverizer, talc, A. G. Gillette 390.852 

Punches, clamp and die for, J. N. Kelly 390,86.1 

Pump, double-acting, A. Rolling 390,901 

Pump rods, spring connection for, W. F. Klaus... . 390,683 
Rack. See Feed rack. Towel rack. 

Railway apparatus, cable, H. W. McNeill 390,690 

Railway automatic switch, M. Martin 390,877 

Railway rail joint, J. McKenzle 390,881 

Railway signals, track instrument for, J. B. 

Sutherland 390,993 

Railway switch, H. K. Whltner 890,784 

Railway switch,' automatic. G. W. Voorhees 890,999 

Railway switches, mechanism for operating, J. 

M. Swem 390.716 

Railways, rail for street, H. H. Llttell 390,979 

Ratchet, gear, L. A. Brigel 890,646 

Reel. See Fishing reel. 

Reflector and lantern, F. Bllllngham 890385 

Rockers, center bearing spring for, H. G. Port- 

mann 390398 

Roller mill, W. A. Cantwell 

Roofln a. cleat for metal He, L. L. Sagendorph — 
Rudders, device for indicating the position of 

boat,T. Flaherty 390,764 

Sash balance, C. Fowler 390,767 

Sash holder, W. Mathews 390378 

SaBhlift, II. A. Grotholtman 890,H6S 

Saw frame, C. Tenftey 

Saw plates, manufacture of, W. H. Singer 

Saw setting device, C. C. Talntor 390,718 

Saw swaging machine, A. S. Parke 390,894 

Scoops or shovels, apparatus for forming wooden, 

G.VanRlper 890,725 

Screen. See Window screen. 

Seal, R. M. Rose 390,988 

Seats, anti-friction runner for sliding, J. H. 

Abeei, Jr 390,740 

Separator. See Grain separator. Liquid sepa- 
rator. 
Sewing machines, looping attachment for, A. M. 

Perkins 390,896 

Sewing machine shuttles, driving mechanism fur 

rotary, J. Bolton 890.644 

Sewing machines, pad stitching attachment for, 

F.W.Mallett 390,885 

Sharpening machine, B. D. Whitney 390,931 

Sheller. See Corn sheller. 

Shingle, metallic Warren 4 Dudley 30OJ26 

8hlrt, A. V. Humphrey 890,678 

Shoes, machine for cutting buttons from, T. B. 

Lewis 890388 

Sieve, H. Simon 390,918 



Sign, J. A. Haag 890,778, 890,777 

Signaling system, hotel, Barrett 4 Zentner 890333 

Sleigh, bob, N. H. «J. H. Bloom 890,747 

Smokeless furnace, D. L. Osborne 390,798 

Soap, B. F. Burke 890,647 

Soldering the ends of tin cans, machine for, 

McKenney 4 Klrby 390,792 

Sole channel cementing apparatus, W. Gordon.... 390.773 

Sorghum furnace, W. H. H. Spradlln 390,713 

Spring. See Vehicle spring. 

Springs, apparatus for making, W. S. Over 390392 

Sprinkler See Potato sprinkler. 

Stamping soap, machine for, C Manning 890375 

Stamps, Inking pad for hand, H. Herpers. 

Stand. See Gas stand. 

Steam engine, G. Marshall 

Stereotyping, L. Goss 390,774 

Stone, composition for artificial, A. Von Gers- 

helm 390,720 

Store service apparatus, W. H. Gornall 390.85.1 

Stove, heating and ventilating, M. Hayden 390,670 

Stove or furnace, F A. Magee 390,684 

Stove, vapor, a. J. Llndemann 890.870 

Stoves, boiler attachment for, A. Greenaway 390,854 

Stoves or ranges, portable fuel magazine for cook- 
ing, M. G. Tousley 390,997 

Sunshade for vehicles. L. V. Luce 390,760 

Supporter. See Garment supporter. 

Swing, T. Folks 390351 

Switch. See Railway switch. Railway automatic 

Bwitch. 
Table. See Ironing table. 

Table, W. Armstrong 390,938 

Teaching arithmetic, apparatus for, Unt erbrlnk 4 

Vandenbrock 890,824 

Telegraph, mechanical, J. B. Bennett 390,642 

Telegraphy, F. J. Patten 390,802 

Tether, G. S. Sergeant 390.808 

Thill support, A. Angus 890.812 

Tin can, F.J. Marmoin 390,791 

Tongs, grapnel, T. .1. S. Davis 890,758 

Tongue support, T. G. Mandt 390,873 

Tongue, wagon, T. G. Mandt 390,871 

Towel rack and receptacle, combined, D. W. Ken- 
dall 890.681 

Toy picture, C. Heller 390,968 

Toy puzzle and advertising device, alphabetical, 

J. F.Jones 890,784 

Toy wind wheel, T. B. De Forest 390,655 

Trace fastener, C. J. Bessesen 390.746 

Trestle, O. B. Clare 390,758 

Trimmer. See Heel trimmer. 

Trucks, safety appliance for car, G. Ralnnie 390.804 

Truss pad, E. W. Holt 390,782 

Tube, J. W. Orphy 390,699 

Tubes, machine for corrugating wrought metal, 

Pratt 4 Walnwright 890,899 

Tubes, machinery for making, W. E. Everitt b90,967 

Turn buckle, G. F. Stlllman 890,992 

Twist drill, H. E. Holmes 390,672 

Type founding machine, F. Keebn 390,690 

Type writers, copy holding device for, T. G. 

Palmer 890300 

Umbrella or parasol tip, M. Relchwein 390.900 

Valve gear, J. W. P. Taylor 390,819 

Vaporizer and burner, oil. J. A. Cowles 390,757 

Vehicle, W.S.Forsyth 390.661 

Vehicle reach, T. G. Mandt 390,874 

Vehicle running gear, T. Q. Mandt 390.872 

Vehicle seat lock. R.Cameron 390.838 

Vehicle spring, Gilbert 4 Bush 390,659 

Vehicle spring, G. B. Hamlin 390.693 

Vehicle spring attachment, G. B. Hamlin 393.856 

Vehicle spring shackle, J. J. Sullivan 390.917 

Vehicle, two-wheeled, D. 8. Pembroke (r) 10,962 

Vehicle wheel, J. E. Fisher 390.762 

Velocipede, H. Balnes 890.641 

Velocipede, T. L. Goble 890.662 

Velocipede, R. A. Perret 390,897 

Velocipede, L. Wheelock 390,783 

Ventilator See Car ventilator. 

Vlse.N.W Crandall 390,650 

Warps, etc., machine for drying, F. Haskell 390,963 

Washing machine, G. Jagenburg 390.862 

Washing machine, Merrill 4 Thomas 390,885 

Washing machine, 8. Turnbach 390.724 

Water tower, J. Lockwood 390,980 

Water wheel, W. C. Edwards 390,847 

Weather strip, D. W. Bosley 390,918 

Wheel. See Car wheel. Metallic wheel. Toy 
wind wheel. Vehicle wheel. Water wheel. 

Wheel, C. Kramer 890,977 

Wheel riveting machine, D. Warner 390.924 

Whiffietree hook, G. T. Wilson 390,788 

Whip socket, F E. Benton 390,745 

Windmill, W. D. Nichols 390,698 

Window cleaner, E. E. Thorpe 390,728 

Window frame and sash, M. Tuohf eld 390,919 

Window screen, M. H. Dehner 390,656 

Wire forming machine, A. Owen 390,893 

Wire rope, machine for making, W, Hewitt, 

390,967, 390,968 

Woodworking machine, O. R. Dobbroth 390,760 

Wool burring mac nine, W. Dearborn 890,949 

Zither, F. Wlgand 880330 



'Hrt£>»erti»ements. 



Inside Page, each Insertion - - - 75 cents a line* 
Back Page, ench insertion - • • 81.00 n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next Issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOIt SAVING Mnchlnery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




JAMES B. EADS.— AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in scientific Amkhican Supple- 
ment, No. 59a. Price 10 cents. To be had at this 
office and from all newsdealers. 



SEBASTIAN.MAY&CO'S 

Improved Screw Catting 
Foot & 
Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application. 
165 W. 2d St., Cincinnati, O. 



LATHES 




THE PHONOGRAPH.- A DETAILED 

description of the new ana improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained In Scientific American Supplk- 
mknt. No. 632. Price 10 cents. To he had at this 
office and from all newsdealers. 



DESIGNS. 

Box, 8. Zlnn 18,683. 18.684 

Chair cover, G. Marchettl 18,682 

Handle for spoons, forks, etc., R. H. Ellngel 18.675 

Knitted fabric.8. N. Goodman 18.672 to 18.(174 

Rug.G. Marchettl 18,678 to 18,681 

Slipper case, J. F. Lockwood 18.677 

Toilet case, J. F. Lockwood 18,676 

Type, W. P. Capltain 18,871 



TRADE MARKS. 

Coffee, extract of, Weikel 4 Smith Spice Company 16,938 

Inks, writing, J. W. Popham 4 Co 15,987 

Medicine, tonic proprietary, McPike & Fox 15,934 

Medicines, rheumatic and gout. G. W. Brooks 15,9:11 

Remedies, tonic and expectorant, J. R. Miller 15,926 

Schnapps, J. B. Wolfe 15,9.19 

Spectacles or eyeglasses, Ottumwa Optical Co 15,036 

Ten and coffee In packages, Jones Brothers 15,932 

Twine for binding sheaves of grain, usually known 
as binder twine, J. Lyall 15,933 



A printed capy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the eo.t will be a little more. For 
full instructions address Mnnn & Oe„ 861 Broadway, 
Mew York. Other foreign patents may also be obtained. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 60 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fiOn ft. Send P *^nta for illustrated 
catalogue. Pierce Artewlau 
and oil Well Supply Co* 
60 Beaver Street, New York. 



QUARANTINE SYSTEM OF Louisi- 
ana.— By Joseph Holt, M.D. Description of the methods 
of disinfection practiced. With 4 figures. Contained in 
Scikntific Amkhican Supplement, No. 627. Price II 
cents. To be had at this office and from all newsdealers: 



FRgS 



MAIL 



Set of Steel Figures, H inch, 



90 cents 



GIANT CUTTING NIPPERS. 




CHECKERED CENTER PUNCHES, 

1-4 Inch, 2u cents. 5-16 inch, 25 cents. 3-8 inch, 30 cents 

Catalogue free to any address. 
GOODNOW dk WIGHTMAN, Boston, Maaa. 

ELECTRIC CONVEYORS.— DESCRIP- 

tion of two Ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
464. Price 10 cents. To be had at this office and from 
all newsdealers. 



DELAFIELD'S PAT. SAW CLAMP 



Mi!)MW!iWTOnwiiwiiiiniiiiqiiigiiiiiiguiii 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade, SO cents. 
Extra blades fiW'xfc"," Star," 7 cents each, 70centa per 
dozen. by mail. Bladea8"xl", " Stubs," 35 cents each, 
by mail. Discount to dealers. 
NOUOTOIN MFG. WORKS, Noroton, Conn. 



HISTORY OF THE ELECTRICAL ART 

In the U. 8. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more Important 
models in possession of the Patent Office. Containedln 
Scientific Amkkicax Supplement No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Pittsburgh, fa.. 

Manufacturers of everything needed for 

ARTIISIAN 'WEIXjXiS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





* SITUATION WANTED as Superintendent of 
■ fm - Oil well or other borings, on any part of the globe, 
bv a man of twelve years'experience in /.merioan and 
four years' in Kuropean oil fields. Reference given. 
Address PBTROLKUM, P. O. Box 773, New York. 



USEFUL BUUKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the malls 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than tifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and it will be mailed 
to them. Address, 
MUNN «fc CO.. 361 Broadway, New York. 



BARREL, KEfl, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

Trass Hoop Driving. E. & B. HolmeS. 
BUFFALO, N. Y. 




ELECTRIC LIBHT AND POWER. 

Kdoo system of Arc and Incandescent Lighting. Di- 
rect or in connection with the storage Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lamps, 
Batteries, and General Electrical Supplies. 

THE ELECT HO DYNAMIC COMPANY, 

'±•24 Carter street. I'liilmlil nhln. Pn. 
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A New and Important Book on 
Metallic Alloys, Solders, etc. 

just tnj-aLia-sr. 

The Me tallic Alloys 

A Practical Guide for the Manufacture of all kinds of 
Alloys, Amalgams, and Solders used by Metal Workers ; 
together with their Chemical and Physical Properties 
and their Application in tue Arts and the Industries: 
with an Appendix on the Coloring of Alloys. Translated 
and edited, chiefly from the German of A. Krupp and 
Andreas Wildberger.with extensive additions, by Wm. 
T. Brannt, one of the editors of ''The Techno-Chemical 
Receipt Book," etc. Illustrated by 16 engravings, l^mo, 
«8 pages. Price $2.50 

SW* By mail, free of postage, to any address in the world. 

CONTENTS. -Pa ht I. Introduction. 11. Physical 
and Chemical Relations of Metals. III. Special Proper- 
ties of the Metals. IV. Geneial Properties of Alloys. 
V. Preparation of Alloys in General. VI. Copper Alloys. 

VII. Brass, its Properties, Manufacture, and Uses. 

VIII. Manufacture of i trass. IX. Casting of Brass. 
X. Cleansing or Pickling of Briss. XI. Red Brass. XII. 
White Metal. XIII. Imitation Gold Alloys. XIV. 
Bronze t'owders. XV. Bronze in General. XVI. Melt- 
ing and Casting of Bronze. XVII. Ordnance or Gun 
Metal. XVIII. Bell Metal. XIX. Bronzes for Various 
Purposes. XX. Speculum Metal. XXI. Phosphor 
Bronze. XXII. Statuary Bronze. XXIII. Nickel Alloys. 

XXIV. Manufacture of German Silver on a Large Scale. 

XXV. A U..ys of Tin, with little Copper and additions of 
Antimony, e f c. XXVI. Alloys of Copper with other 
Metals. XXVII. Alloys of Aluminium and Copper. 
XXVIII. Tin Allsys. XXIX. Britannia Metal. XXX. 
Lead Alloys. XXXI. Cadmium Alloys. XXXII. Bis- 
muth Alloys. XXXIII. Silver Alloys. XXXIV. Gold 
Alloys. XXXV. Preparation of Gold Allovs. XXXVI. 
Use of Gold Alloys. XXXVII. Alloys of Platinum and 
Platinum Metals XXXV1I1. Alloys of Mercury and 
other Metals or Amalgams. XXXIX. Miscellaneous Al- 
loys. XL. soldering— Solders in General. XL1. Soft 
Solders. XLII. Hard Solders. XLIII. Solders contain- 
ing Precious Metals. XLIV. Treatment of the Various 
Solders in Soldering and soldering Fluids. Appendix. 
Coloring of Alloys. Index. 

$W A descriptivecircular giving the full conten s of the 
above sent free to any one who will apply. 

$W The above or any of our Books sent by mail, free of 
postage, at the publication prices to any address in the world. 

%W~ Our New and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8vo, and ow other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to anyone n any part of the 
world who ivUl furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial, Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. $. A. 



HASWELL'S 

ENGINEERS' 

POCKET-BOOK 

Engineers' Pocket-Book. Mechanics' and En- 
gineers' Pocket-Book of Tables, Rules, and 
Formulas pertaining to Mechanics, Math- 
ematics, and Physics : including Areas, 
Squares, Cubes, and Roots, &c. ; Logarithms 
Hydraulics, Hydrodynamics, Steam and the 
Steam-Engine, Naval Architecture, Mason- 
ry, Steam-Vessels, Mills, &c. ; Limes, Mor- 
tars, Cements, &c. ; Orthography of Techni- 
cal Words and Terms. &c, &c. Fifty-second 
Edition. By Chas. H. Haswell. i2mo, 
Pocket-Book Form, $4.00. 

Capt. J. Ericsson to the Author. 

'* I cannot find words to express my admiration of the 
BkU and industry displayed in producing this work. To 
you belongs the honorof having presented to the world 
a book containing more positive information than was 
ever before published. I could with justice say more." 

It covers the entire practical field of the mechanic— 
Chicago Inter-Ocean. 

No book In the guise of avade rnecum has arrived at 
such popularity in the United States.— N. Y. Times. 

HARPER & BROTHERS, NEW YORK. 

K^" The above work, is forsale by all booksellers, orwill besent 
D1/HABPKK& BROTHERS, postage prepaid, to any part of 
the United States or Vonada , on receipt of the price. Ha ltp- 
eh'b Catalogue sent on rece pt or Ten CenUin stamps. 



Use Adamant Wall Plaster 




ADAMANT MFG. C'l. 



IT IS 

Hard, Dense & Adhesive 

—DOES NOT- 
CHECK or CRACK. 

It is impervious to wind, 
water, and disease germs. 

It dries in a few hours. 
It can be applied in any 

kind of weather. 
It is in general use. Licen- 
ses granted for the mix- 
ing, using, and selling. 
Address, 

71 E. GENESEE STREET, 

Syracuse, S. T. 



ETIOLOGY OF SC ABLET FEVER —A 

lecture by Dr. E. Klein, F.R.S., on the communicability 
of scarlet fever through the use of milk derived from 
cows to which a mild lorm of the disease has been given 
by man. Contained in Scientific American Supple- 
ment. No. 629. Price 10 cents. To be had at this office 
and from all newsdealers. 



ASBESTOS Cement Felting' 



I Hair- Felt 
_ | Coverings 

98 Maiden Lane, N.Y. I For Heater, Steam At Water Pipes 
GEOLOGY EXPLAINED IN ITS SIM- 

plest Form.— An Interesting object lesson in geology. 
Contained in Scientific American Supplement, No. 
6341. Price 10 cents. To be had at this office and from 
all newsdealers. 



P erfec &^ r f.lE 

The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced, subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy bO'rd Pides; inscription 
"SCIENTIFIC AMERICAN" in erilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUN S *fc CO., Publishers Scientific American. 



CURE % DEAF 

Peck's Patent Improved Cush- 
ioned Eab Drums Perfectly Re- 
store the II ear in fir, whetherdeaf- 
ness is caused by colds, fevers or in- 
juries to then&tural drums. Invisible, 
comfortable, always in position. Mu- 
sic, conversation, whispers heard dis- 
tinctly. Write to F. HISOOX, 853 
Broadway, cor. 14th St.New York, tat 
UlOB&atea book of proofs FREE, 




RUBBER BELTING, PACKING, HOSE. 

Oldest and Largest Manufacturers In the United States. 

VULCANIZED RUBBER FABRICS 

For mechanical Purposes. 

.Alx* Brals.e Hose 

A SPECIALTY. 

RUBBER MATS, 

RUBBER MATTING, 

AND STAIR TREADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

John H. Cheever, Treas. Branches :-W. D. Allen & Co., 151 T,ake St., Chicago; 308 Chestnut St.. Phila.; 52 
Summer St., Boston; Post & Co., Cin., O. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany. 





TELESCOPES— THEIR HISTORY 

and the discoveries made with them.— By Prof. IS. S. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
up to the present day. Contained in scientific Ameri- 
can Supplement, No. H'-iit. Price 10 cents. To be 
had at this office and from all newsdealers. 



GUILD & GARRISON 



GLACIAL EPOCHS AND THEIR PE- 

riodicity.-By Adolphe d'Aasier. A presentation of the 
considerations that tend to estahlish the fnct that the 
progressive cooling of the earth must, in the course of 
ages, have produced circumpolar glaciers, and that the 
periodic and alternate return of tnese in the two hemi- 
spheres is closely connected with the secular displace- 
ment of the perihelion. Contained in Scientific Amkr- 
k-an Supplement, Nos. 6,*|1 and «33. Price 10 cents 
each. To be had at this office and from all newsdealers. 



IX. *X".* XT, 

Builders of Steam Puiiipn'for Liquids or Semi-liquids. 
High Grade Vacuum l*ump», Filier Press Pumps, 
Air Compressor*, Acid lilowers. Feed Pumps, 
Agitators. Condensers for Pans, Engines, Steam 
Pumps, Vacuum Apparatus, eic. 



HOW TO MAKE AN INCUBATOR — 

Full directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contained in 

SCIKNTIFIC AMERICAN SUPPLKM KNT, No. 61*2. 1'ricelG 

cents. To be had at this office and from all newsdealers. 



-94H3QMPLETE Steam Buim 

JilONtY SEVEN DOLLARS fe 



DEMAND THlS-.PUMP 
OF YOUR ''> ^''' 
DEALER. /-->*- -rn 



OF YOUR >^- OR WRITE 

DEALER^/ ^>*' T0 us F0R PRICES.: 

^-^^van Duzen's Patent t 

rt^A/ANDlJZEN 81 Tl FT"/ 

I" 1:1 ^SOLE. MAKERS- 



GAS ENGINEERING. RECENT PRO- 

gress in.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gjis purification. Burn- 
ers and regenerative lamps. The Welsbach gas light, 
Paraffin as a rival of coal gas, oil in gas tanking. Prices 
of residual products. Contained in Scientific Ameri- 
can Supplement, No. 6(11. Price 10 cents. To be 
had at this office and from all newsdealers. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

IIUDSIIOIIO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



PANAMA CANAL— A PAPER BY DR. 

W. Nelson on some of the difficulties to he overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the can;tl in lives. 
Cost of the work. Contained in Scientific American 
SUPPLEMENT, No. «o3. Price 10 cents. To he had at 
this office and from all newsdealers. 



The Sun Typewriter 

^ PRICE $12. 

A Perfect Machine 

For business purposes or 
home use. 

Easy Action, Rapid Wort, DnraM^CompMe 

Will be shipped anywhere C. O. D., with privilege of 
examination, and if not satisfactory, can be returned 
by merely paying express charges both ways. 

Address SUN TYPEWRITER CO., 

319 Broadway (entrance on Thomas St.), New York City. 




PETROLEUM FUEL— AN ACCOUNT 

of the Pennsylvania Railroad's experiments with the 
Urquhart system of burning petroleum on locomotives, 
andalso of the experience of the Grazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 615. Price ten cents. 
To be had at this office and om all newsdealers. 



THE RICHARDS OIL ENGINE 

"* The Safest, Most Economical, and 
Most Convenient Engine. No Boiler, 
no Steam, no Coal, no Ashes, no Danger, 
no Extra Insurance, no Engineer, and 
next to no Attendance. Started instant- 
ly with a match. Speed and fuel com- 
pletely regulated by the governor. 
All expense ceases when the engine 
stops. IWMJHAIUTOS HY- 

wurMi! power co., 

Sole Manufacturers, 
Bingliamton, N. Y., U. S*. A. 




GOVERNMENT BREEDING FARM FOR 

Cavalry HorRes.— A paper by Lieut. S. C. Robertson. U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled hy the 
government, and discussing the economic features of 
the scheme. Contained in Scientific American Sup- 
plement, No. 600. Price 10 cents. To be had at this 
office and from all newsdealers. 



The 



TRENTON ENGINE "SHKSSE^fflK™ 

* ■■^■» ■ V' » — *•'**"* w ** K. Van Winkle, Ant., 91 Liberty St..N. Y. 




_ HARRISON CONVEYOR! 

jsmaxsm, ^Fgr^ ra j n) Coal, Sand, Clayjan B.rk, cinders, Ores, Seeds.&c. 
&&£. I BORDEN, SELLECK & CO., {*£».&* } Chicago, IIL 



WEncyclo- ■■ Diamond ■ Book free, ■ 
pedia of I | Drills and | 25c. for X 
700 Engrav L Lightning I mailing it. I 
ings of I .Hydraulic I . American I . 
WELLjJ WELL lA Well Works,JJ 
TOOLS, M Machines IB lurora, 111, WM 
Branch House: 11 and 13 S. Canal St., Chicago, Ills. 



ICEHOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59, I'rice 10 cents. To be had at this office 
and of all newsdealers. 



TAI.CIITT'S COMBINATION 

PATENT BELT HOOKS, 

W. O. TALCOTT, Providence, R. I. 



HOME-MADE INC OBATOR.— PRACTI- 

cai directions for the manufacture of an effective Incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained In Sci- 
entific Amkuican Supi'Lkmknt. No. H30. Price 10 
cents. To be had at this office and from all newsdealers. 



©■■■Bis CARY k M OEN gjk 



TnE MIND CURE.— BY MARY J. FIN- 

ley, M.D. A review orthe theory of metaphysical heal- 
ing in Its relation to physiology and pathology. Con- 
tained In Scientific Amekican Supplement, no. 
Si7. Price 10 cents. To be had at this office and from 
all newsdealers. 




CLARK'S NOISELESS RUBBER WHEELS 

No More Splintered Floors. 

Different Styles. Catalogue Free. 

Geo. P. Clark, box L.Windsor Locks, Ct. 



IRRIGATING MACHINERY ON THE 

Pacific Coa«t.— By John Richards. An elaborate dis- 
cussion of the modifications that have had to he made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in Scien- 
tific American Sui'PiiKMENT Nos. 624 and 6'J5. 
Price 10 cents each. To he had at this office and from 
all newsdealers. 



A 



NEW CATALOCU 

VALUABLE PAPERS 



E 



CoDtiiiDed In SCIENTIFIC American Supplement, sent 
free of charge to any address. 

1>1UNN & CO., 361 Broadway, New York. 



THE NEW CRGTON AQUEDUCT.— 

Detailed description of the great aqueduct now being 
constructed to increase the water supply of New York 
City, and also of the great dam which it la proposed to 
build across the Croton Elver, at Quaker Bridge. With 
engraviDgs and a map. Contained in Scientific Ameri- 
can supplement. No. 558. Price 10 oents. To be 
had at this office and from, all newsdealers. 
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Oil lamps have no equal 



MJIivK«n3IHil;llHr.i 



EASTERN PRICES GUARANTEED 

* . 1END (OB dTALCiG'JE 

n L. MANASSE 

8 8MAOIS0NS T CHICAGO ILL 



ALCOHOL, SWEET POTATO. — AN 

account of a new industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained in scientific American 
Supplement. No. 57*-i. Price 10 cents. To be had at 
this office and from all newsdealers. 



MAGIC 



andfSTEREOPTICONSfor 
Public Exhibitions and for 

m m miwaM»»«MHM. Home Amusement. Views 
LAN 1 ERNS illustrating every subject A 
mmm ^ ■_* ■ ^■»iw%* very profitable business for a 
man with small capital. Best apparatus, new views, largest 
stock. 26 years practical experience. 170-p. catalogue free. 
GEO. H. PIERCE, 136 S. 11th St., Philadelphia, Pa. 



CITY OP LONDON AND SOUTH- 

wark Subway.— Description of a new underground rail- 
way now in courBe of construction in London. "With 7 
figures. Contained in Scientific American Supple- 
ment, No. H-iB. Price 10 cents each. To be had at 
this office andl'romail newsdealers. 



PENSIONS ?so,ooo,ooo for soi. 
» HwlWll » diers, Sailors, their widows 
or parents, pensions increased. Discharges pro- 
cured. £W~Nopension,NOFEE. Latestlaw, pamph- 
let Free! Patrick 0'FARRELL,Att , y,Washlngton,D.C. 



HUDSON RIVER BRIDGE AT 

Ponghieepsie.— A lecture by T. C. Clarke. C. E., in the 
Sibley Couege Course. General description, Founda- 
tions, Superstructure. Temporary Staging. Trestle Work 
"With 3 engravings. Contained in Scientific American 
Supplement, No. 046. P' ice 10 cents. To be had at 
this office and from all newsdealers. 



--.iU A SPECIALTY E"-r.- 
JOHN GRb.ENW(?DD&C0. 



WOOL HAT MAKING— PULL DE- 

scriptlon of the process.— W"ol washiDc, cardiiiK aDd 
forming, settling, Dumping and washing out, stretch- 
ing or stumping, drying, storing and steaming, pulling 
out, dyeing, blocking, storing, pressing, finishing, round- 
ing, curline and ironing, paring, trimming and sbitping, 
velourlng off. With 20 figures. Contained in Scientific 
American Supplement, Nos. 026, 6tf8, and 6i£J>. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 

~~ VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES alii ELEVATORS 

PROVIDENCE. 11. I. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK MFG. 
CO.. York, Pa. 



proposals for Machine Tools, Iui?nner, etc.— 

■ October 17, ltstiS. Sealed proposals, severa ly endorsed 
41 Proposals for Machine Tools," *■ Lumber '' etc., will 
be received from manufacturers or regular dealers only, 
at the Bureau of Provisions and Clothing, Navy Depart- 
ment, Washington, D. «'., until 11 o'clock a. m., Novem- 
ber 8, 1888, and opened immediately thereafter in the 
presence of bidders, for the supply, at the Navy Yard, 
Washington, D. C, ot the following articles, viz.: 10 
lathes, 2 shapers, 2 radial drill prnsses, 2 45-inch double- 
geared vertical drills, 1 centering machine, 1 gear-cutter 
and wheel dividing machine, and l duplex Selden filter. 
Also, immediately, at the Navy Yard, Norfolk, Va., a 
quantity of lumber, metals, hardware, paints, etc. Tie 
bids decided by lot. These articles must pass the usual 
naval inspection. Bidders are referred to the respective 
Commandants at the Washington and Norfolk Navy 
Yards tor specifications, forms of offer, and all infor- 
mation relative to the articles required. The proposals 
must be made in duplicate on the proper blank forms and 
jlLtesl out as indicated by the blank. The Department re- 
serves the right to reject :my proposal not considered 
advantageous to the government. 

JaMES FULTON, Paymaster General, U. S. Navy, 

FOR SALE! 

THE FACTORIES OF 

THE HAMPDEN WATCH CO. 

AT SPRINGFIELD, MASS., 

CoveriDg about ODe acre of ground, with EDgiDe, Boiler, 
ShaftiDg, etc., ready for immediate occupancy for light 
manufacturing. Address Chne. D. KoodU Pres.. Spring- 
field, Mass., or Hampden Watch Co., Canton, Ohio. 



THE DEVELOPMENT OF THE MER- 

curlal Air Pump.— By Prof. SilvaDus P.Thompson. D. 8c. 
An interesting historical paper in which the various mer- 
curial air pumps in use from early times upto the present 
are classified and described. I. Upward driving pumps. 
II. Downward driving pumps. 111. Upward and down- 
ward driving pumps, fv. Combination pumps. V. In- 
jector pumps. VI. Mechanical mercurial pumps. With 
36 eDgravings. Contained in Scwvtific American 
Supplemknt, Nos. tW9, 010 and 631. I'rice 10 ceDts 
each. To be had at this office and from all newsdealers. 



AMITECT1M. 




Useful, Beautiful, and Cheap. 

T o any person about to erect a dwelling house or sta- 
ble, either in the couDtry or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should pr cure a complete set of the Archi- 
tects' and Builders' Edition of the Scientific 
Amehican. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion a, id approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUM & CO., Publishers, 

361 Broadway, New York. 



2nd 



MACHINERY 



N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium caDnot be overestimated, its circulation 
is maDy times greater than that of uny similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do -not 
let the advertising agent influence you to substitute 
some otherpaper lor the Scientific American, when 
selecting a fist of publications in wuicn you aecide it is 
for your interest to advertise. This is frequently done, 
for the reason toat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

MUNN & CO., Publishers, 

301 Kioadway, New York. 



To Electro-Platers. 

THE VICTOR DYNAMO PLATING MACHINES 

Three sizes, $30, $6U, and $90. All Batteries and mate- 
rial for Gold, Silver, and Nickel Plating. 

THOMAS HALL, 19 Bromfield St.. Boston, Mass, 
Send for Illustrated Catalogue. 



DRY A.IR REFRIGERATING MACHINE. 

Description of all's Improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera* 
ture of 90° above to 50° below zero- With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. *^8s. Price 
10 cents. To be had a* this office and from all news- 
dealers. 



■ MODEL, and ■ senflforCircmars. 

™ W OKK SPECIALTY. — (Mention thla Paper.) 



COSTS IN MANUFACTURES.— A LEC 

ture by H. Metcalfe. U. S. A., delivered in the Sibley 
College course.— An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in Scientific American Supple- 
ment, mo. 605. Price 10 cents. To be had atthis office 
and from all newsdealers. 



Jhe S cientific A merican 

""PUBLICATIONS^FOR 1888^ 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows; 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year „ 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7,00 
The Scientific American and Architects and Build- 
ers Edition, 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MINN & CO., 301 Broadway, New York. 
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'H£dperii&emeni0. 



Inside Page, each insertion - - - ? 5 cents n line. 
Back Page, each insertion - - - &1.O0 n line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



T"J KODAK CAMERA 




Alakes 10O Instaiitnneous 

Pictures by simply pressing a 

button. Anybody can use it who 

n wind a watch. No focusing. 

tripod. Rapid Rectilinear 

Lens. Photographs 

moving objects. Can 

be used indoors. 



Division of Labor 

—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case, 
loaded for 100 pictures, 
Price, $£5.00. Reloading, $£.00. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. I 15 Oxford St., London. 

Send for copy itf~Xodak Primer with Kodak Photograph. 

ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



eWE VOLKER & FELTH0USEN MFG.C0, 



"BUFFALO DUPLEX STEAM PUMPS 



For Sale at Factory Prices by A. 
|] Aller, N, Y.: Walworth Construc- 
Etlou & Supply Co., Boston; Henry 
Ul.Snell, Phila.; Thos. J. Bell & Co., 
__ _ ^_^ ^'Cincinnati; Shaw, Kendall & Co., 

Toledo-" The George WortMngton Co., Cleveland; Goulds & Austin, Chicago: Kennedy 
& Pierce Machinery Co., Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jus. Jenks & Co.. Detroit; Wickes Bros., Bast Saginaw; Adolf Leitelt, 
.Grand Rapids; E. F. Osborne & Co., St. Paul. MinD.; Bundle, Spence & Co., Milwaukee; 
BjoshuaHendy.Machine Works, San Francisco; Flynn & Emrich. Baltimore; Forbes, Lid- 
de11&Co.,MontgomervAla; Bailey &Leb by.CharlestoD, S.C.; PondKngineeringCo., St. Louis and Kansas City; O.B. 
GoodwiD, Norfolk, Va.f Columbus Supply Co. Columbus.O.; C.S. Leeds & Co.Minneapohs; H.D.Coleman. I»ew Orleans. 






THE MODERN ICE YACHT. — BY 

Gro. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction oi the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific AMERICAN SUPPLEMENT, No. C'J4. Price 10 

ceuts. To be had at this office and of all newsdealers. 



For Anti-Friction Bearings, of 
Best Cast Steel. HArdened, 
(■round, nnd Burnished* from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, and in ac- 
cufflOyand nicety of finish warrant- 
ed unequaled. 
ty Samples and prices on applica- 

tion. 

SimoncPs Rolling-Machine COi|Vitclibui-i, Mass. 




THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, Na 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



NEW YORK TRADE SCHOOLS, 

First Avenue, 67th and 68th Streets. Evening instruc- 
tion commences October 24th, in bricklaying, plastering, 
Stone cutting, carpentry, plumbing, house and fresco 
painting, and blacksmith work. Terms moderate. 

DAY CLASSES 
Commence December 3d, in plumbing, and in house, sign 
and fresco painting. A throojnonths' course in each for 
|35. Send postal card for iUpsfipateil circular. 




LIMITING- NUMBERS OP TEETH IN 

Gear Wheels— A valuable paper by George B. Grant 
treating of the different methods- of determining the 
limiting numbers of teeth in gear wheels when small 
pinions must be used. The cycloidal system. The in- 
terchangeable volute system. The non-intercbangeable 
volute system. Un reversible teeth* With 11 figures. 
Contained in the Scientific American Supplement, 
No. 59*2. Price 10 cents. To be had at this office and 
from all newsdealers. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 

for A mateursor Artisans. 

Address U. L. SHEPARD, 

AGENT, 

134 Enst '^d Street. 

Cincinnati, Ohio. 



• -T- O U USE 
^KVV ^0R NA» \W5> YoT W\ W KM \\& 

_Jenkins Bros. 



71 John St., New York. 105 Milk St., Boston. 
21 North 5th St., Phila. 54 Dearborn St., Chicago. 




VELOCITY OF ICE BOATS. ACOLLEC 

tion of interesting letters to the editor of the Scientific 
American on the question of the speed of iceboats, de- 
monstrating how and why it is that these craft sal] 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In Scientific 
American Supplement, No. 2 14. Price 10 cents. To 
be had at this office and from all newsdealers. 



THE FORTH BRIDGE.-A PAPER BY 

A. S. Blggart, describing the method employed in the 
erection of this great engineering work. With 8 fig- 
ures. Contained in Scientific American Supplement 
No. 6vS6. Price 10 cents. To be had at this office and 
from all newsdealers. 



IMPROVED AUTOCOPYIST. 

MANIFOLDS. 

AUTOGRAPH liETTERS-KxactFac-simile. 

DRAWINGS, largest size in solid lines, different 

colors at one impression. 

Type-written Letters in large speed. 

Head Office, 151 Monroe Street, Chicago, 111., U. S. A. 

Northwestern Agency, 9 West 3d St., St. Paul, Minn. 




OTTO OAS ENGINES. 



Over 25,000 

Horizontal Otto 

Vertical Otto. 

Twin Cylinder.. Otto. 

Combined Otto. 



old. 

Gas Engines. 
.Gas Engines. 
.Gas Engines, 
j Gas Engines 
(and Pumps. 
\ Gas Engines 

and Dynamos 



Combined Otto 

0TT0 GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 

New Vork Agency, 

IS VeseF Street. 



HOW TO MAKE THE WIMSHURST 

Influence Machine.— Directions for making a cheap and 
sim n] e but efficient machine. With one figure. Contained 

in SCIKNTIFIC AMERICAN SUPPLEMENT. NO. (i4B. 

Price 10 cents. To be had at this office and from all 
I newsdealers. 



NAVAL ARCHITECTURE.— AN IN- 

teresling review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
thelast fifty years. Contained in Scientific Ameri- 
can Supplement, No. 589. Price 10 cents. To be 
had at this office and from ail newsdealers. 



AUTOMATICCUTOFF ENGINES 1^ 



NATURAL OAS INDUSTRY A T PITTS- 

burg. Pa.— A brief history of the Chartiers Valley Gas 
Company. With 5 Uustrations. Contained Id Scien- 
tific American Supplement, No. 627 . Price lOcents. 
To be had at this office and from all newsdealers. 



THE CUSBMAN KEY DRILL CHUCK. 
This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

niAM. HOLDS PRICE 

No. 1, 2 in. to K in. $6.60 
No. 2, 2K in. 1-64 to % in. 8.00 
Sold by the trade and Manu- 
factured by The Citshman 
Chuck Co., Hartford, Conn. 
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ATCHMAKERi 

Send for REDUCED PRICE LIST of J 
U hircotiib Lathee, date of July 1, 1888." 
American Watch Tool Co., VTaltham, Mass. 




SYSTEMS OF DISTRIBUTION OF 

Electricity- A lecture by Elihu Thomson, delivered In 
the Sibley College course. The series, multiple arc, ser- 
ies multiple and multiple series, accumulator and induc- 
tion systems described, and their advantages and disad- 
vantages discussed. With 18 figures. Contained In 

BOTKNTTfflf AMKItlOAX SUPPLEMENT, No. *»03."PricelO 

cents. To be had at this office, and from all newsdealers. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says: "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, [ do not see how it 
can be produced at such ldwcost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 
WW Ruby St., Rockford, 111. 



95 MILK ST., BOSTON, MASS. 



: This Company owns the Letters Patent 
'granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 



PIPE COVERINGS 



Made entirely of ASBESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, DULL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 

OH ADIIBB B-SFBIVOB CO., 3FOOT IE. 8TH SI?., IV. "JT. 
BRANCHES: Phila, 24 Strawberry St. Chicago, 86 E. Lake St. Pittsburg, 37 Lewis Block. 



UfflQIflllfi HII flit CI C And Experimental 
WUJlltlllU IWIUUCLO Machinery, metal 
or wood, made to order by MASON & Rauch. successors 
to J. F. Werner, 62 Centre Street, New York. 



FIRE-BRICK.— BY R. A. COOK, A.M, 

An interesting description of the mining of fire clay and 
the manufacture of fire brick at Mt. Savi-ge, Maryland 
where Is located one of the largest establishments in 
the country devoted to this industry. Contained in 
Scientific American Supplement, no. 538. Price LO 
cents. To be had at this office and from all newsdealers 



GOLD MINING MACHINERY. — DE- 

scription of seme new mining plants constructed in 
England for use in the Transvaal, Austria and Hungary. 
With 10 figures. Contained in scientific American 
Supplement, No. 5!>:t. i 'rice 10 cents. To be had at 
this office and from all newsdealers. 
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BALTIMORE 

plTIe heaters 

To warm upper tad lower roams 
Th« Handsomest and Host Eeo* 
■umleal CoalSloves in the world* 

B. C. BIBB A SON 

Store Founders, Baltimore. Hd. ' 

MARBLEIZFD SLATE MAMELS 
New and Beautiful Designs, 




PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-on* years' 
experience, and now nave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Application* for Patents in the United 
States. Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, A ssignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, CopyrigntB, 
Designs. Patents, Appeals, Reissues. Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, Ireeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost, and method of securing 
patents in all the principal countries of the world. 
MI JNN 6c CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFPICES.-No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. c. 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. Babcock deliverpd in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, wood, saw- 
dust, waste gas, natural gas, etc., described. II. The 
Generation of Steam. Generalprinciplestobe observed 
in the construction of boilers. With 14 figures. Con- 
tained in Scientific American Supplement, Nos. 
6-J4 and tf',25. Price 10 cents. To be had at this office 
and from all newsdealers. 
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LEAD SMELTING.-A FULL DESCRIP- 

tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in Scientific 
American Supplement, No. .193. Price 10 cents. 
To be had at this office ana from all newsdealers. 




EEVFFEL & ESSER, NewYork, 

INDELIBLE DRAWING INKS. 

Slack, Brown, Bine, Green, Scarlet, Carmine, Yellow. 
The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen ; 
prevents soiling outsideof pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials {of above colors), 
mailed on receipt of 50 cents. 




Mention this paper. 
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oNTrPN QlinFfi Microscopes, Telescopes, 



Spectacles, Barometers. 

Field Glasses, Photographic Outfits for Amateurs, etc. 

W. H. WALMSLEY & CO., Philadelphia, Pa. 

nius, price list free. Send for Special Bargain Lists. 



SHIP WAVES.— BY SIR WILLIAM 

Thomson. A lecture delivered before the Institution of 
Mechanical Engineers.— Definition of wave. The differ- 
ent kinds oi waves. Waves produced in water by bosits 
and the wind. How the wave procession is kept up. 
Effect of a ship's build in causing waves : With eight 
figures, Contained in ^cikntifio .American scpplh:- 
MKNT Kp. 615. Price ten cents. To be had at this 
office ana from all newsdealers. 



SECTIONAL 
INSULATED AIR 



COVERINGS 




Shields & Brown Co 



143 WORTH ST. 
wtm VORK. 



S cientific fiook C atalogue 



IIECENTLlf PUKI.ISHKD. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty difl'erent subjects. Will be 
mailed tree to any address on application. 

MUNN <fc CO., Publishers Scientific American, 
361 Broadway. New York. 



PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb 
pressure. Send for Lists. 

HAND, BURR 4 CO., 
614 and 616 Market St.. Philadelphia. Pa. 




SEVERN A.ND MERSEY TUNNELS.— 

Full description of these two important engineering 
works, with two engravings. Contained in SCIENTIFIC 
American ScrppLKMENT.No. 604. Price 10 cents. To 
be had at this office and from all newsdealers. 
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Asbestos Sectional Pipe Covering 




A Non-Conducting Covering for Steam and Hot Water Pi n es, Boilers, elc. 



READILY ATTACHED OR REMOVED BY ANY ONE. 

-*=*•• vv . Joliiis Manufacturing Coxx±x>a.*a.-y , 

SOLE MANUFACTURERS OP 

H. W. John*' Asbestos Roofing, Building Felts. Fire-Proof Paints, Liquid Faints, etc. 

87 Maiden Lane, New York. Chicago. Philadelphia, london. 




OIL ENGINES. 

For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpen- 1 
ters, Mechanics. 1 to 8 H.P* 
Fuel, Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. See illustrated 
notice in Sci. Am. Aug. 4,1888. 

SHIPMAN ENGINE CO. 
Pearl St., Boston, Mass. 
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ESTABLISH ED 1846. 

The Most Popular Scientific Paper Id the World. 



Only S3. 00 a Yenr, including Postage. Weekly. 
5£ Numbers a Year. 



This widely cii culmed and splendidly Illustrated 
paper Is pub.ished weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Miichinery, 
New Inventions. Novelties io Mechanics, Manufactures, 
Chemistry. Electricity, Te'egraphy. Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the SCIEN- 
TIFIC American will be sent for one year— 32 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnrtt by the pub- 
Ushers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay* 
able to 

2iv£TT.fcT.fcT <3c CO., 

361 Broadway, New York. 

THE 

Scientific American Supplement. 

This is a separate and distinct publication from 
Thk: Scientific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Thk Scientific American Suitlicmknt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archaeology Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Stpplkment for the United States and 
Canada, $5.U0 a year, or one copy of the Scientific Am- 
erican and one copy of the SrjrPLKMKNT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 3fil Broadway, N. Y., 
Publishers Scientific American, 



Building Edition. 

The Scientific American Architects' and 
Builders' Edition is Issued monthly. $2.50 a year. 
Single copieB, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most Interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have ' on for it the Lnrtsest Circulation of any 
Architectural publication In the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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